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PREFACE. 



Ths present edition of tbis wq^k has been tboroughlj rerised 
and re-written, and also improved hj the addition of much valu- 
able new material, rendering it a sufficientlj complete practical 
treatise iSsr the majoritj of learners. 

The arrac^ement is strictly progressive ; the aim having been 
to introduce subjects in an order most in accordance with the 
laws governing the proper development of mind. The rules have 
generally been deduced from the analysis of one or more ques- 
tions, so that the reasons for the methods of solution adopted are 
rendered intelligible to the pvpil ; no knowledge of a principle be- 
ing required, that has not been previously illustrated and explained. 

In preparation of the rules, definitions, and illustrations, the 
utmost oire has be^ taken to express them in language shuple^ 
precise, and accurate. 

The examples are of a practical character, and adapted not 
only to fix in the mind the principles which they involve, but 
also to interest the pupil, exercise his ingenuity, and inspire a 
love for mathematical science. 

The reasons fiDr the operations are explained, and an attempt 
is nmde to secure to the learner a knowledge of the philosophy of 
the subject, and prevent the too prevalent practice of merely per- 
forming, mechanically, operations which he does not understand. 

Analysis has been made a prominent subject, and employed in 
the solution of questions under most of the rules in which it 
could be used with any practical advantage. 

All the most important methods ci abiidgmg operaticms, appli- 
cable to business transactions, have been given a place in the 
work, and so introduced as not to be re^rded as mere blind 
mechanical expedients, but as rational labor-saving processes. 

Old rules and distinctions, which modem improvements have 
rendered unnecessary, and whicl^ deservedly, are becoming obsor 
lete, have been avoided* 
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IV PREFACK. 

Rules for finding the Greatest Gommon Divisor of Fractions^ 
and for finding the Letut Common Multiple of Fractions ; Meihr 
ods of Equating Accounts ; Division of Duodecimals ; Exchange j 
Foreign and Ldand; and several important TaUeSy are among the 
new features of this edition, which wiH be found, it is beheved, 
very valuable. 

The articles on Money, Weights, Measures, Interest, and Du- 
ties are the results of extensive correspondence and much labori- 
ous research, and are strictly conformable to present usage, and 
recent legislation, State and national 

The interpretation of Ratio adopted in this work is the simple 
and natural method of Chauvenet, Peirce, Loomis, Hackley, Al- 
sop, Day, and other prominent mathematicians of this country, 
and of nearly all European authorities, including Sir Isaac New- 
ton, Laplace, Legendre, and Bessel. 

Questions have been inserted at the bottom of each page, de- 
signed to direct the attention of teachers and pupils to the most 
important principles of the science, and fix them in the mind. It 
is not intended, however, nor is it desirable, that the teacher 
should servilely confine himself to these questions ; but vary their 
form and extend them at pleasure, and invariably require the 
pupil thoroughly to understand the subject 

The object of studying mathematics is not only to acquire a 
knowledge of the subject, but also to secure mental discipline, to 
induce a habit of close and patient thought, and of persevering 
and thorough investigation. For the attainment of this object, the 
examples for the exercise qf the pupil are numerous, and variously 
diversified, and so constructed as necessarily to require careful 
thought and reflection for the right applicaticm of principles. 

The author would respectfully suggest to teachers, who may 
use this book, to require their pupils to become familiar with each 
rule before they proceed to a new one ; and, for this purpose, a 
frequent review of rules and priojciples will be of service, and 
will greatly facilitate their progress. 

BENJAMIN GB££NL£AF. 



NOTICE. 

0* Two editions of this work, and also of the National Arith* 
METiG, one containing the answebs to the examples, and the other 
L without them, are now published. 
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AEITHMETIC. 



DEFINITIONS. 

Articlb 1« ^nantitf is anjithing that can be meaBored. 

A Unit is a single thing, or one. 

A Namber is a unit or a collection of units. 

An Abstract Nnmber is a number, whose units have no reference 
to any particula)* thing or quantity ; as two, five, seven. 

A Conerete Number is a number, whose units have reference to 
some particular thing or quantity ; as two books, five feet 

The Unit of a Number is me of the same kind as the number; 
thus, the unit of six is one, and the unit of six pounds is one pound. 

Jlrithmetie is the science of numbers, and the art of computing 
by them. 

A Bale is a {H*escribed mode for performing an operation. 

The Introductory Processeg of arithmetic are Notation, Numera- 
tion, Addition, Subtraction, Multiplication, and Division. 

The last four are called the fundamentai rtUes, because upon 
them depend all other arithmetical processes. 



NOTATION* 

2t Notation is the art of expressing numbers by figures or 
other symbols. 

There are two methods of notation in common use; the Roman 
and the Arabic, 

Questions. — Art. 1. What is quantity 1 A unit % A number ? An 
abstract number? A concrete number? Arithmetic? A rule? Which 
are the introductory processes ? What are the last four called ? — 2.' What is 
notation ? How maijy kinds of notation in common u^e ? What are they ? 
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NOTATION. 



8. The BomU Rotation, or that originated bj the andent 
Romans, employs in -expressing numbers 9ev€n capital letters^ 
viz. : — '- 

I, V, X, L, C, D, M. 

one, five, ten, fiftj, one hundred, five hundred, one thousand. 

All the other numbers are expressed by the use of these let- 
ters, either in repetitions or combinations. 

1. By a repetition of a letter, the value denoted by the letter 
is repeated ; as, XX represents twenty; CGC, three hundred. 

2. By writing a letter denoting a less value before a letter de- 
noting a greater, the differenee oi» their values is represented ; as, 
IV represents yoMr; ^h, forty, 

3. By writing a letter denoting a less value e^fter a letter de- 
noting a greater, the sum is represented ; as, YI represents dx ; 
XY,JifteeH. 

4. A dash ( — ) placed over a letter makes the value denoted a 
ihousandfold; asy Y represents ^t;^ thousand; IV ^ four thousand. 

TABLE. 



I 


one. 


LXXX 


eighty. 


II 


two. 


xc 


ninety. ' - 


Hi 


three. 


c 


one hundred. 


IV 


four. 


CO 


two hundred. 


V 


five. 


ccc 


three hundred. 


VI 


six. 


cccc 


four hundred. 


VII 


seven. 


D 


five hundred. 


VIII 


eight 


DC 


six hundred. 


IX 


nine. 


DCC 


seven hundred. 


X 


ten. 


DCCC 


eight hundred. 


XX 


twenty. 


DCCCO 


nine hundred. 


XXX 


thirty. 


M 


one thousand. 


XL 


forty. 


MD 


fifteen hundred. 


L 


fifty. 


MM 


two thousand. 


LX 


sixty. 


X 


ten thousand. 


LXX 


seventy. 


M 


one million. 



3. Why 18 the Roman notation so called ? By what are numbers expressed 
in the Roman notation ? What effect has the repetition qf a letter? The 
effect of writing a letter expressing a less ysilue before a letter denoting a 
greater ? Of writing a letter after another denoting a greater value ? How 
many fold is the valae denoted by a letter made by placing a dash over it 1 
Repeat the taUe. 



NOTATION. 9 

The Roman notation is now but little used) except in number- 
ing sections, chapters, and other divisions of books. 

Exercises in Roman Notation. 

Write the following numbers in letters : — 

1. Ninety-six. ~ Ans. XCVl. 

2. Eighty-seven. 

3. One hundred and ten. 

4. One hundred and sixty-nin^. 

5. Two hundred and seventy-five. # 

6. Five hundred and forty-two. 

7. One thousand three hundred and nineteen. 

8. One thousand eight hundred and fifty-eight 

4t The Arable Nolatioil) or that made known througb the Arabs^ 
employs in expressing numbers ten characters or figures, viz. : — 

1, 2, 3, 4, 5, 6, 7, 8, ft, 0. 

one, two, three, four, five, six, seven, eight, nine, cipher. 

The first nine are called difftts, from digitus^ the La^ signify- 
ing a finger, because of the use formerly made of the fingers in 
reckoning. The cipher is called naught, or zero, from its express- 
ing the absence of a number, or nothing, when standing alone. 

5« The particular position a figure occupies with regard to 
- other figures is called its place ; as in 32 (thirty-twoj, counting 
from the right, the 2 occupies the first place, and the 3 the second 
place. 

The digits have been denominated significant ^^res, because 
each of itself always represents so many uniU, or one^ as its 
name indicates. But the size or value of the units repS^ented 
by a figure differs according to the place occupied by it 

Thus, in 366 (three hundred and sixty-six), each of the fig- 
ures, without regard to its place, represents units, or ones ; b,ut 
the 6 occupying the first place represents 6 single units ; the 6 

3. What use is now made of Koman ncftation % — 4. How many characters 
are employed in .th*e Arabic notation ? What are the first nine called, and 
why? The cipher? What does it represent when standing alone? — 
5. What is meant by the place of a "figure? What have the digits been 
denominated <? Why ? How does tibe size or value of units repHesented by " 
figures differ ? 



10 NOTATION. 

occapjing die iecond place represents 6 tens, or 6 units each 
ten times the size or value of a unit of the first place ; aad the 
3 occupying the third place represents 3 hundreds, or 3 units 
each one hundred times the size or value of a unit of the first 
place. 

6. The cipher^ when connected with other figures, occupies a 
place that otherwise would be vacant ; as in 10 (ten), where it 
occupies the vacant place of units ; and in 304 (three hundred 
and four), where it occupies the vacant place of tens. 

7« T^ Simple Talae of a unit is the value expressed bj a fig- 
ure standing alone ; or, in a collection, when standing in* the 
right-hand place. 

Thus 6 alone, or in 26, expresses a simple value of six single 
units, or ones. 

The Local Talllfi of a unit is the value expressed by a figure 
when it is used in combination with another figure or figures, and 
depends upon the place the figure occupies. 

The local values expressed hj figures will be made plain by 
the following 

g'S TABLE. 

iS'S s I a ^i^ The figures in this table are read thus : — 

SWHHWHP 

9 ^ne. 

9 8 Ninety-eight. 

9 8 7 Nine hundred eighty-seven. 

9 8 7 6 l^ne thousand eight hundred seventy-six. 

9 8 7 6 5 Ninety-eight thousand seven hundred sixty-five. 

^ ^ m ^ ^ M ( Nine hundred eishtvHseven thousand six hundred 

9 8 7 6 5 4 j fifty.fo„r. ^ ^ 

/vofT/tiTio f Nine millions eight hundred seventy-six thousand 
9876543| fi^e hundred forty-three. 

6. What does a cipher occupy when written in connection with other fig- 
ijpps ? — 7. What is the simple woe of a unit 1 The local value of a unit 1 
The design of the table ? 



NUMERATION. 
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Id ike table, anj figure in the i%ht-hand or units' place ex- 
presses the local value of so many units ; but the same in the 
second place expresses the local yalue of so many iem^ each of 
the value of ten ones'; in the third place, the local value of so 
many hundreds^ each of the valine of ten tens ; in the fburth place, 
the local value of so many thousands, each of the value of ten 
hundreds ; and, in general. 

The value expressed hy emy figure is always made tenfold by 
each removal of tt one place to the left hand. 



NUMERATION. 

8t Nmneiatioil is the art of reading numbers when expressed 
by figures. 

9. There are two methods of numeration in common Use : 
the French and the English, 

lOt The French lethod is that in general use on the continent 
of Europe and in the United States. It separates figures into 
groups, called periods, of three places each, and gives a distinct 
name to each period. 



FRENCH NUMERATION TABtE. 




Feriod of Period of Period of Period of Period of Period of Period of 
'" • " Millionf. nu>aM 



Scxtil. 
liong. 



QnintU- 
Jiont. 



Quadril- 
iioni. 



Trimoni. Billiona. 




7. What value is expressed by a fig:are standing in the right-hand or units* 
place % In the second place ? In the third ? How do figures increase from 
the right towards the left ? ■— 8. What is numeration •?— 9. What are the two 
meth^ of numeration in common use ? — 10. Where is the French method 
more generally used f Kepeat the French Numeration Table. Kame the 
different periods in the table. 



12 mJMERATION. 

The vame of the namber represented in the table is, One 
hundred twenty-seven sextilUonSy eight hundred ninety-four qutn- 
tHHanSy two hundred thirty-seven quadritUons^ eight hundred 
sixty-seven trillions, one hundred twenty-three bilHons, six hun- 
dred seventy-eight mHUonSj four hundred seventy-eight thmuand, 
six hundred thirty-eight. 

The periods above Sextillions, in then- order, are, Septillions, 
Octillions, Nonillions, Decillions, Undecillions, Duod^sillions, Tre- 
decUlions, Quatuordedllions, Quindecillions, SexdeciUions, Septen- 
deciUions, Octodecillions, Novemdecillions, Yigintillions, &c 

11. The successive places occupied by Sgures are often called 
Ordfn. A figure in the right-hand or units' place is called a figure 
of the Jirst order, or of the order of units ; a figure in the second 
place is a figure of the second order, or of the order of tens i in 
the third place, of the order of hundreds, and so on. 

Thus, in 1847, the 7 is of the order of units, 4 of the order of 
tens, 8 of the order of hundreds, and 1 of the order of thousands, 
so that we read the whole, one thousand eight hundred and fortg- 
seven, 

12. To numerate and read figures according to the 
French method. 

' Rule. — Begin at the right, and point off the figures into periods of 
THREE places each. 

Then, commencing at the left, read the figures of each period, giving 
the name of each period excepting that of units. 

Exercises in French Numeration. 

Bead or write in words the numbers represented by the follow- 
ing figures : — 



1. 


152 


5: 


2254 


9. 


84093 


13. 


610711 


2. 


276 


6. 


4384 


10. 


98612 


14. 


3031671 


8. 


998 


7. 


7932 


11. 


S92614 


15. 


4869021 


4. 


1057 


8. 


42198 


12. 


400619 


16. 


637313789 



-r 

10. What is the yalae of the number represented in the table expressed in 
words ? What are the names of the periods above sextillions ? — 11. What 
are the successiye places of the fieares in the table called ? Qf what order 
is the first or right-hand figure 1 The second ? The third ? &c. — 12. The 
rule for numerating and reading numbers according to the French method ? 







fcaJMERATION. 


17. 


39461928 


24. 


18. 


427143271 


25. 


19. 


6301706716 


26. 


20. 


143776700333 


27. 


21. 


20463162486135. 


28. 


22. 


63821024711802 


29. 


23. 


44770630147671 


30. 61C 
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8761700137706717 

242173562357421 

870037637471078635 

8216243812706381 

240317291437693L 

3761706137706167138 

610167637896430607761607 

13« To write numbers by figures according to the 
French method. 

Rule. — Begin at the lefty and write in each successive order the Jig- 
ure belonging to it, * 

If any order would othenmse be vacant, Jill the place by a cipher. 

Exercises in French Notation and Numeration. 

Represent by figures, and read, the following numbers : — 

1. Forty-seven. 

2. Three hundred fifty-nine. 

3. Six thousand five hundred seventy-five. 

4. Nine hundred and eight. 

5. Nineti^^it^usand. 

6. Fifteen pBn&red and fi)ur. . . • 

7. Twenty-seven millions five hundred. 

8. Ninety-nine thousand ninety-nine* 

9. Forty-two millions two thousand and five. 

10. Four hundred eight thousand ninety-six. 

11. Five thousand four hundred and two. 

12. Nine hundred -seven millions eight hundred five thousand 
and seventy-four. 

13. Three hundred forty-seven thousand nine hundred and 
fifteen. 

14. Eighty-nine thousand forty-seven. 

15. Fifty-one thousand eighty-one. 

16. Seven thousand three hundred ninety-five. 

17. Fifty-seven billions fifty-nine miUions ninety-nine thou- 
sand and forty-se^en. 

13. The rule for writiry numbers according to the French method ? At 
which hand do you begin to numerate ? Where do you begin to read ? At 
which hand do you begm to write numbers •? Why % 



14 NUMERATION. 

14« The Englidl Kethod of numeration separates figures into 
periods of six figures each. The fii-st or right-hand period is re- 
garded as units and thousands of units ; the second, as millions 
and thousands of millions ; and so on, six places being assigned 
to each period designated by a distinct name. 



ENGLISH NUMERATION TABLft 

1*8 ii 




1^ 









'SooS'^Baa '^oos'^BaO 'SouS'Soa.S 'awPSAfS 

WHHWHH WHHHHpq WHHWHa WHHWHP 



13789 0, 711716, 



Jeriod of Tril- Period of BU- Period of MU- 

lions. lions. 




The value of the figures. in the table, according^ to the English 
method, is. One hundred thirty-seven thousand eight hundred 
ninety triUionSy seven hundred eleven thousand seven hundred 
sixteen hiUions, three hundred seventy-one thousand seven hun- 
dred twelve mtUtons, four hundred fifty-six tlu>usand seven hun- 
dred eleven. 

Note. — Although there is the same number of figures in the English and 
in ^e French table, yet it will be observed that in the French table we have 
the names of three periods other than in the English. It will i^so be observed 
that the yariation commences after the ninth place, or the place of hundreds 
of millions. If, therefore, we would know the value of numbers higher than 



14. How many figures in each period by the English method of numeration ? 
What orders are found in the English method that are not in the French? 
Give the names of the periods in the table, beginning with units. Repeat 
the table. What is the value of the numbers in the table ? How do the 
figures in the English and French table compare as to numbers ? How as to 
periods ? Why U this difference ? Has a million the same value reckoned 
by the French tfiblo as when reckoned by the English ? 
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hundreds of millions, when we see them written in wprds, or hear them read, 
we need to know whether they are expressed according to the French or the 
English method of numeration. 

The English method of numeration is that generally nsed in Great Britain, 
and in the British Provinces. 

15. To numerate and read figures according to the 
English method. 

B.uJjE. ^- Beffin at the right, and point off the Jigures into periods of 
sin places each. Then, commencing at the left hand, read the Jigures of 
eachperiodj giving the name of each period, excepting that of units. ' 

Exercises in English Numeration. 

Bead orally, or write in words, the numbers represented by 
the following figures : — 



1. 


125 


5. 


27306387903 


2. 


1063 


6. 


631470983712 


3. 


25842 


7. 


4230578032765038 


4. 


904357 


8. 


716756378807370767086389706473 



16. To write numbers in figures according to the 
English method. 

Bulb. — Begin at the left, and write in each successive order the 
figure belonging to it. 

If any order would otherwise he vacant, fU the place hy a cipher. 

Exercises in English Notation and Numeration. 

Write in figures, and read, the following numbers : — 

1. Three hundrei twenty-five thousand four hundred and 
twelve. - • 

2. Two 'hundred fourteen thousand,, one hundred sixty-five 
millions, seventy-eight thousand and fifty-six. 

3. Forty-two billions, six hundred seventeen thousand thirty- 
one miUions, forty-one thousand three hundred forty-two. 

4. Two thousand eight billions, nine thousand eighty-two 
millions, seven hundred one thousand, nine hundred and eight. 

' 14. Has the billion the same v^lae as that by the French table? Why 
not ? By which table has it the greater value ? Where is the English method 
of namerating in use 1 — 15. What is the rule for numerating and reading 
numbera by the English method ? — 16. The rule for writing numbers accord- 
ing to the English method ? • 



16 



ADDITION. 



ADDITION. 

17« When it is required to find a single number to express 
the sum of the units contained in several smaller numbers of the 
same kind, the process is called Addition. 

Ex. 1. James has 3 pears, and his younger brother has 4; 
how many have both ? 

Illustration. — The 3 pears and 4 pears must be added ; thus, 
8 pears added to- 4 pears make 7 pears. Therefore both have 7 pears. 

ADDITION TABLE. 



2 and are 2 


8 and az« 3 , 


4 and 


are 4 


6 and are 5 


2 " 1 " 8 


8 • " 1 " 4 


4 " 


1 " 5 


5 ' 


' 1 » 6 


2 " 2 " 4 


8 " 2 « 6 


4 " 


2 " Q 
8 « 7 


5 ' 


' 2 " 7 


2 " 8 " 6 


8 " 8 « 6 


4 " 


5 ' 


' 8 « 8 


2 " 4 " 6 


8 " 4 " 7 


4 " 


4 " 8 


5 ♦ 


I 4 u 9 


2 " 6 " 7 


8 " 6 " 8 


4 " 


6 " 9 


5 * 


' 5 " 10 


2 " 6 " 8 


8 " 6 " 9 


4 " 


6 " 10 


5 ' 


' 6 " 11 


2 " 7 " 9 


8 " 7 " 10 


4 *' 


7 " n 


5 ' 


' 7 " 1« 


2 " 8 " 10 


8 « 8 " 11 


4 (( 


8 " 12 


5 ' 


' 8 « 13 


2 " 9 « 11 


8 " 9 " 12 


4 " 


9 " 13 


5 ' 


' 9 « 14 


2 " 10 " 12 


8 " 10 " 13 


4 " 


10 " 14 


5 ' 


' 10 " 15 


2 « 11 " 13 


8 " 11 " 14 


4 " 


11 " 16 


5 * 


' 11 " 16 


2 " 12 " 14 


8 " 12 " 15 


4 " 


12 " 16 


5 ' 


* 12 " 17 


6 and are 6 


7 and are 7 


8 and 


are 8 


9ar 


d are 9 


6 « 1 " 7 


• 7 " 1 " 8 


8 " 


1 " 9 


9 ' 


' 1 " 10 


6 " 2 " 8 


7 " 2 " 9 


8 " 


2 " 10 


9 ' 


' 2 " 11 


6 « 8 « 9 


7 « 8 " 10 


8 " 


8 " 11 


9 ' 


' 8 " 12 


6 ." 4 » 10 


7 " 4 " 11 


8 " 


4 " 12 


9 ' 


* 4 " 13 . 


6 " 5 « 11 


7 " 6 " 12 


8 " 


6 " 13 


9 ♦ 


« 5 " 14 


6 " 6 « 12 


7 " 6 " 13 


8 « 


6 " 14 


9 * 


' 6 " 15 


6 " 7 " 13 


7 " 7 " 14 


8 " 


7 " 15 


9 ' 


' 7 " 16 


6 " 8 « 14 


7 " 8 " 15 


8 « 


8 « 16 


9 ' 


' 8 " 17 


6 " 9 « 16 


7 " 9 " 16 


8 " 


9 " 17 


9 * 


' 9 " 18 


6 " 10 " 16 


7 " 10 " 17 


•8 " 


10 " 18 ■ 


9 ' 


' 10 " 19 


6 » 11 " 17 


7 " 11 " 18 


8 " 


11 " 19 


9 ' 


' 11 " 20 


6 *' 12 " 18 


7 « 12 "19 


8 « 


12 " 20 


9 ' 


< 12 *» 21 


10 and are 10 


11 and are 11 


12 and 


0arel2 


13 at 


id are 13 


10 " 1 " 11 


11 " 1 " 12 


12 " 


1 " 13 


13 ' 


' 1 " 14 


10 " Z " 12 


11 « 2 " 13 


12 " 


2 " 14 


13 ♦ 


' 2 « 15 


10 " 8 " 18 


11 « 8 " 14 


12 " 


8 " 15 


13 ' 


' 3 " 16 


10 " 4 " 14 


11 « 4'" 15 


12 " 


4 " 16 


18 ' 


' 4 " 17 


10 « 6 " 16 


11 « 6 " 16 


12 " 


6 " 17 


13 * 


* 5 " 18 


10 " 6 " 16 


11 " 6 " 17 


12 " 


6 " 18 


13 ' 


' 6 " 19 


10 " 7 '*- 17 


11 « 7 " 18 


12 " 


7 " 19 


13 ' 


* 7 " 20 


10 " 8 " 18 


11 « 8 " 19 


12 " 


8 " 20 


13 * 


' 8 " 21 


10 « 9 " 19 


11 « 9 " 20 


12 « 


9 " 21 


13 * 


' 9 " 22 


10 " 10 " 20 


11 « It) " 21 


12 " 


10 " 22 


13 ' 


' 10 " 23 


10 « 11 " 21 


11 " 11 " 22 


12 " 


11 " 28 


13 ' 


' 11 " 24 


10 « 12 " 22 

• 


11 « 12 " 28 


12 « 


12 " 24 


13 * 


' 12 " 26 



17. What is the process called by which wo find the sum of several num- 
bers? • 
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2. How many are 2 and 3 ? 2 and 5 ? 2 and 7 ? 2 and 9 ? 
2 and 4? 2 and 2? 2 and 8? 2 and 6? 

3. How many are 3 and 3? 3 and 5? 3 and 7? 3 and 
9? 3 and 4? 3 and 6? 3 and 8? 3 and 3 ? 

4. How many are 4 and 3 ? 4 and 5 ? 4 and 8 ? ' 4 and 
9? 4andl? 4and2? 4and4? 4and7? 

5. How many are 5 and 3 ? 5 and 4 ? 5 and 7 ? 5 and 
8? 5 and 9? 5 and 2 ? 5 and 5? 5 and 6? 5andl? 

6. How many are 6 and 2 ? 6 and 4? 6 and 3 ? 6 and 5? 

6 and.7 ? 6 and ? ? 6 and 1 ? 6 and 6 ? 6 and 8? 

7. How many are 7 and 3 ? 7 and 5 ? 7 and 7 ? 7 and 6 ? 

7 and 8? 7 and 9 ? 7 and 2? 7 and 4? 7 and 10? 

8. How many are 8 and 2 ? 8 and 4? 8 and 5 ? 8 and 7? 

8 and 9? 8 and 8? 8 and 1? • 8 and 3 ? 8 and 6? 

9. How many are 9 and 1 ? 9 and 3 ? 9 and 5 ? 9 and 4? 

9 and 6? 9 and 8? 9 and 9 ? 9 and 2?* 

10. James had 4 apples, Samuel gave him 5 more, and John 
gave him 6 ; how many had he in all ? 

11. Gave 7 dollars for a barrel of flour, 5 dollars for a hun- 
dred weight of sugar, and 8 dollars for a tub of butter; what 
did I give for the whole ? 

12. Paid 5 dollars for a pair of boots, 12 dollars for a coat, 
and 6 dollars for a vest ; what was the wholie cost ? . 

13. Gave 25 cents for an arithmetic, and 67 for a geography ; 
what was the cost of both ? 

Illustration. — 25 equals 2 tens and 5 units; 67 equals 6 tens 
and 7 units ; 2 tens and 6 tens are 8 tens ; and 5 units and 7 units 
are 12 units, or 1 ten and 2 units*; 1 ten and 2 units added to 8 tens 
make 9 tens and 2 units, or 92. Therefore both cost 92 cents. 

14. On the fourth of July 20 cents were given to Emily, 15 
cents to Betsey, 10 cents to Benjamin, and none to Lydia ; 
what did they all receive ? 

15. Bought four loads of hay ; the first cost 15 dollars, the 
second 12 dollars, the third 20 dollars, and the fourth 17 dol- 
lars ; what was the price of the whole ? 

16. Gave 55 dollars for a horse, 40 dollars for a wagon, and 
17 dollars for a harness ; what did they all cost ? 

17. Sold 3 loads of wood for 17 dollars, 6 tons of timber for 
19 dollars, and a pair* of oxen for 60 dollars; what sum did I 
receive? * • 



> 



18 ADDITION. 

18* Addition is the process of finding the sum of two or more 
numbers. The result obtained is called their amount. 

NoTB. — Numberg can be added only when then* nnits are of the same 
kind. 

A Sign is a symbol used to indicate an operation to be per^ 
formed. 

The Sip of Addition is an erect cross, +> which signifies pl%is^ 
or added to. The expression 7-|-5 is read, 7 plus 5, or 7 added 
to 5. 

The Sign of Equality is two parallel horizontal lines, =, and 
signifies eqtml to. The expression 7-(-o=12 is read, 7 plus 5, or 
7 added to 5, is equal to 12. 

• 

19. When the amount of each column is less than 10. 

Ex. 1* A man bought a watch for 42 dollars, a coat for 16 
dollars, and a set of maps for 21 dollars ; what did he pay for the 
whole? Ans. 79 dollars. 

OPERATION. Having arranged the numbers so that all 

' Dollars. the units of the same order shall stand in 

4 2 the same column, we first add the column 

15 of units ; thus, 1 and 6 are 7, and 2 are 9 

2 1 (units), and write down the amount under 

I the column of units. We then add the 

Amount 7 9 colunm of tens ; thus, 2 and 1 are 3, and 4 

are 7 (tens), which we write under the col- 
umn of tens, and thus find the amount of the whole to be 79 dollars. 

20i First Method of Proof, — Begin at the top and add the 
columns downward in the same manner as they were added 
upward, and if the two sums agree the work is presumed to be 
right. 

By adding downward, the order of the figures is inverted ; 
and, therefore, any error made in the first addition would prob- 
ably be ^detected in the second. 

This method of proof is generally -used in business. 



18. What is addition? What is the sign of addition, and what does it 
signify 1 What is the sign of eqaalitj, and what does it. signify ? — 19.- How 
are numbers arranged for addition ? Which colamn must first be added 1 
Why 1 Where do yon place its sum 1 Where mnst the sum of each column 
be placed ? What is the whole sum called ? r— 20. How is addition proved ? 
^ke reason for this method of proof 1 Is this method in common use 1 
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Examples FOB Practice. • 



2. 


8. 


4. 


• 5. 


Uilu. 


Furlongs. 


Days. 


Weeks. 


151 


23 4- 


472 


121 


212 


423 


315 


516 


321 


321 


102 


861 



Ans. 68 4 

6. What is the sum of 231, 114, and 324? Ans. 669. 

7. Required the sum of 235, 821, and 142. 

8. What is the sum of 11, 22, 505, and 461 ? 

9. Sold twelve plows for 104 dollars, two wagons for 214 
dollars, and one chaise for 121^doUar3; what was the amount 
of the whole ? 

10. A drover bought 125 sheep of one -man, 432 of another, 
and of a third 311 ; how many did he buy ? 

21. When the sum of any column is equal to or ex- 
ceeds 10. 

Ex. 1. I have three lots of wild land ; the first contains 246 
acres, the second 764 acres, and the third 918 acres. I wish to 
know how many acres are in the three lots. Ans. 1928 acres. 

OPERATION. Having arranged the numbers as in 

Acies. the preceding examples, we first add 

2 4 6 the units ; thus, 8 and 4 are 12, and 6 

7 5 4 are 18 (units), equal to 1 ten and 8 

o 1. g units. We write the 8 units under 

the column of units, and carry or add 

Amount 19 2 8 *^® ^ *®^ *^ *^® column of tens ; thus, 

1 added to 1 makes 2, and 6 are 8, 
and 4 are 12 (tens), equal to 1 hundred and 2 tens. We write the 2 
tens under the column of tens, and add the 1 hundred to the column 
of hundreds ; thus, 1 added to 9 makes -10, and 7 are 17, and 2 are 19 
(hundreds), equal to 1 thousand and 9 hundreds. We write the 9 
under the column of hundreds ; and there being no other column to he 
added, we set down the 1 thousand lii thousands' place, and find the 
amount of the several numberis to be 1928. 

Note. — A more concise way, in practice, is to omit calling the name of 
each figure as added, and name only results. 

21. When tl«9 sum of any column exceeds ten, where are the units written ? 
What is done with the tens ? Why do you carry, or add, one for every 10 1 
How is the sum of the last column written ? 



20 ADDITIO!*. 

^ 22f Rule. — Write the numbers so &at all the fiffurei of the same 
order shall stand in the same column. 

Add, upward, all the figures in the column of units, and, if the amount 
be less than ten, write it underneath. But, if the amount be ten or more, 
write down the unit figure only, and add in the figure denoting the ten or 
tens with the next column. 

Proceed in like manner with each column, until aU are added, observ- 
ing to write down the whole amount of the last column, 

23* Second Method of Proof, — Separate the nambers to be 
added, if there are more than two, into two parts, by a horizontal 
line. Add the numbers on one side of the line, and set down 
their sum. Then add this sum and the remaining number, or 
numbers, and, if their sum is equal to the first amount, the work 
is presumed to be right. 

NoTB. — This proof depends on the principle. That the sum of aU the parts 
of any number is equal to its wltole. 

Examples for Practice. 



2. • 

OPERATION. 

526 
317 
529 
132 


2. 

PROOF. 

526 


Ans. 


3. 

OPERATION. 
241 

532 

207 
913 


8. 

PROOF. 

241 


317 
529 
132 


532 
207 
913 


Ans. 15 4 


1893 



Firstam'tl5 04 First am't 1 8 9 3 



978 1652 







An*. 15 04 




Ans. 18 9 3 


4. 


5. 


6w 


7. 


8. 


9. 


DoUus. 


HIlM. 


Pounds. 


Rods. 


Inches. 


FeeL 


11 


47 


127 


678 


789 


1769 


28 


87 


396 


971 


478 


7895 


97 


68 


7 87 


147 


719 


7563 


86 . 


8 8 


456 


716 


937 


8765 


217 


275 


1766 


2512 


2923 


25992 



22. What is the general rule for addition 1 — 23. What is the second method 
of proving addition 1 The rcapon of this method of proof? 
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10. 11. 12. 13. 14. 

Onnoes. Drams. Gents. Eagles. Degrees. 

8 7 6- -7 8 9 123 471 123 4 

3 76 567 47 8 617 - 345 6* 

715 7 43 7 16 87 1 6 5 44 

678 43 5 478 317 7891 

910 678 127 899 -8766 



15. 16. 17. 18. 

Feet. Inches. Hours. Minutes. 

78956 7167 8 71123 98 765 

37667 12345 45678 12345 

12345 67890 84680 67111 

67890 34567 56777 83333 

78 9 99 89012 67812 71345 

13579 78917 71444 99999 



19. 20. 21. 22. 

Days. Tears. Months. Hogsheads. 

17875897 789567 37 30176 

7167512 7613 1378956 31 

876567 123123 700714 8601 

98765 70071 367* 11 

7896 475 76117 9911 

789 1069 4611779 89120 

78 374176 9171 710 

7 761 131765 4325 



23. Add 1001, 76, 10078, 15, 8761, 7, and J678. 

24. Add 49, 761, 3756, 8, 150, 761761, and 18. 

25. Required the sum of 3717, 8, 7, 10001, 58, 18, and 5. 

26. Add 19, 181, 5, 897156, 81, 800, ind 71512. 

27. What is the sum of 999, 8081, 9, 1567, 88, 91, 7, and 
878 ? 

28. Add 71, 18765, 9111, 1471, 678, .9, 1446, and 71. 

29. Add 5ltl, 7671, 89, 871787, 61, and 70001. 



22 ADDITIOM. 

80, What 18 the sum of 71, 8966, 1, 785, 587, and 76178 ? 
• 81. Add 9999, 8008, 8, 81, 4777, and 516785. 

82. Add 5,* 7, 8911, 467, 47895, and 87. 

83. Add 123456, 71, 8005, 21, and 716787. 

34. Add 47, 911111, 717, 81, 88767, and 56. 

35. What is the sum of 71, 8899, 4, 7111, and 678679? 

36. Add 81, 879, 41, 76789, 42, 1, and 78967. 
87. Add 917658, 75, 876789, 46, and 8222. 

38. Add 91, 76756895, 76, 14, 8, and 76378. 

39. Add 10, 100, 1000, 10000, lOOOOO, and 1000000. 

40. What is the sum of 9, 99, 99, 1111, 8000, and 5 ? 

41. Add 41, 7651, 7678956, 43, 15, and 6780. 

42. Add 1234, 7891, 3146751, 27, 9, and 5. 

43. What i^ the sum of 19, 91, 1, 1, 1478, 1007, and 46 ? 

44. Add four hundred seventy-six, seventy-one, one hundred 
five, and thi'ee hundred eighty-seven. 

45. Add fifly-six thousand -seven hundred eighty-five, seven 
hundred five, thirty-six, one hundred seventy thousand and one, 
and four hundred seven. 

46. Add fifty-six thousand seven hundred eleven, three thou- 
sand seventy-one, four hundred seventy-one, sixty-one, and three 
thousand and one. 

47. What is the sum of the following numbers: seven hun- 
dred thousand seven hundred one, seventeen thousand nine, one 
million six hundred thousand seven hundred six, forty-seven 
thousand six hundred seventy-one, seven thousand forty-seven, 
four hundred one, and nine? 

48. Gave 73 dollars for a watch, 15 dollars for a cane, 119 
dollars for a horse, 376 dollars for a carriage, and 7689 dollars 
for a house ; how much did they all cost ? 
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49. In an orchard, 15 trees bear plums, 73 trees bear apples, 
29 trees bear pears, and 14 trees bear cherries ; how many trees ^ 
are there in the orchard ? 

50. The hind quarters of an ox weighed 875 pounds each, the 
fore quarters 315 pounds each ; the hide weighed 96 pounds, 
and the tallow 87 pounds. What was the whole weight of the 
ox? 

51. Bought a farm for 1728 dollars, and sold it so as to gain 
375 dollars ; how much was it sold for ? 

52. A merchant bought five pieces of cloth. For the first he 
gave 376 dollars, for the second 193 dollars, for the third 896 
dollars, for the fourth 691 dollars, and for the fifth 96 dollars. 
How much did he give for the whole ? 

53. A naerchant bought five hogsheads of molasses for 375 
dollars, an^ sold it so as to gain 25 dollars on each hogshead; 
for how much did he sell it? 

54. John Smith's famj is worth 7896 dollars; he has bank 
stock valued* at 369 dollars, and he has in cash 850 dollars^ 
How much is he worth ? 

55. Required the number of inhabitants in the New England 
States. By the census of 1850 there were in Maine, 583,169; 
in New Hampshire, 317,976; in Massachusetts, 994,514; in 
Rhode Island, 147,545 ; in Connecticut, 370,792 ; and in Ver- 
mont, 314,120. 

56. Required the number of inhabitants in the Middle States, 
including the District of Columbia. In 1850 there were in New 
York, . 3,097,394 ; in New Jersey, 489,555 ; in Pennsylvania, 
2,311,786; in Delaware, 91,532; in Maryland, 583,034; and in 
the District of Columbia, 51,687. 

57. Required the number of inhabitants in the Southern States. 
In 1850 there were in Virginia, 1,421,661; in North Carolina, 
869,039; in South Carohna, 668,507; in Georgia, 906,185; 
and in Florida, 87,445. 

58. Required the number of inhabitants in the Southwestern 
States. In 1850 there were in Alabama, 771,623 ; in Mississippi, 
606,526 ; in Louisiana, 517,762 ; in Texas, 212,592 ; in Arkansas, 
209,897 ; and in Tennessee, 1,002,917. 

59. Required the number of inhabitants in the Northwestern 
States and Territories. In 1850 there were in Missouri, 682,044; 
in Kentucky, 982,405 ; in Ohio, 1,980,329 ; in Indiana, 988,416 ; 
in Illinois, 851,470; in Michigan, 397,654; in Wisfiwsaxsi^ 



24 . ADDITION. 

805,891 ; in Iowa, 192,214 ; in California, 92,597 ; and in the 
Territories, 92,298. 

24. To add two or more columns at a single operar 
tion. 

Ex. 1. Washington lived 68 years; John Adams, 91 years; 
Jefferson, 88 years ; Madison, 85 years. What is the sum of 
the years they all lived ? Ans. 827. 

OPERATION. 

Yean. 

^ ^ ^ Beginning with the number last written 

^ ^ down, we Md the units and tens, thus : 85 

9 1 and 3 equal 88, and 80 equal 168, and 1 

8 8 equal 169, and 90 equal 259, and 8 equal 

8 5 267, and 60 equal S27, the sum sought. In 

: like manner may be added more wan two 

Amount 3 2 7 columns at one operation. 

Note. — The examples that follow can be performed as the above, or bj 
the common method, or by both, as the teacher may advise. 

2. 3. 4 5. 6. 



► 



Ounces. 


Tarda. 


Feet. 


Inchfig. 


OhaldrODB. 


1234 


2345 


3456 


7891 


5678 


5678 


6789 


7891 


1356 


8215 


9012. 


1023 


3456^ 


7891 


6789 


3-4 56 


445 6 


7891 


2345 


3214 


7890 


7890 


3456 


6789 


.1234 


1345 


1234 


7890 


1234 


3789 


6789 


5678 


1378 


5678 


1379 


3216 


9012 


8123 


9123 


9008 


7890 


3 45 6 


4567 


4567 


1071 


1030 


7890 


8912 


8912 


7163 


7055 


- 1345 


3456 


3456 


6781 


5678 


6789 


7891 


7812 


17 8 


1234 


3456 


3 45 6 


3456 


3007 


5678 


7890 


7891 


7812 


5617 


9001 


. 5678 


3783 


3713 


4456 


2345 


9012 


1237 


7891 


3456 


6789 


8456 


7891 


1357 


7891 


1030 


' 7890 


1007 


9009 


3070 


7816 


1234 


5670 


8765 


4567 


1781 


5678 


1234 


•4321 


8.456 



SUBTKACTION. 
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SUBTRACTION. 

£3. When it is required to find the difference between two 
numbers of the same kind, the process is called SobtnttUoil* The 
operation is the reverse of addition. 

Ex. 1. John has 7 oranges, and his sister but 4 ; how manj 
more has John than his sister ? 

Illustration. — We first inquire what number added to 4 will 
make 7. From addition we learn that 4 and 3 are 7 ; consequently, . 
if 4 oranges be taken from 7 oranges,' 3 oranges will remain. Hence 
John has 3 oranges more than his sister. 

SUBTRACTION TASlE. 



1 ftom 1 leaves 


2 from 2 leaves 


8 from 3 leaves 


itna 


4]e»rMo1 


1 " 2 " 1 


2 " 3 » 1 


8 " 4 " 1 


4 " 


6 


« 1 


1 « 8 " 2 


2 " 4 " 2 


8 " 6 « 2 


4 " 


6 


i» 2 


1 " 4 " 8 


2 " .6 " 3 


3 « 6 " 3 


4 " 


7 


" 8 


1 " 5 " 4 


2 " 6 " 4 


3 " 7 " 4 


4 " 


8 


M 4 


1 " 6 " 5 


2 « 7 ^^ P 


3 " 8 " 5 


4 " 


9 


" 6 


I it 7 " 6 


2 " 8 " b 


8 " 9 " 6 


4 " 


10 


« 6 


1 " 8 " 7 


2 " 9 « 7 


8 " 10 ".7 


4 " 


11 


M 7 


1 " 9 " 8 


2 " 10 " 8 


8 " 11 « 8 


4 " 


12 


" 8 


1^ 10 " 9 
IW 11 « 10 


2 " 11 " 9 


8 " 12 " 9 


4 " 


13 


" 9 


2 " 12 « 10 


8 " 13 " 10 


4 « 


14 


" 10 


1 " 12 " 11 


2 «• 13 " 11 


3 « 14 « 11 


4 " 


15 


« 11 


1 « 18 "12 


2 " 14 " 12 


3 " 16 "12 


4 " 


16 


" 12 


6 from 6 leaTM 


6ftom Cleaves 


7 from 7 leaves 


Sfirom 


SleavesO 


6 " 6 " 1 


6 " 7 " 1 


7 " 8 " 1 


8 " 


9 


" 1 


6 " 7 " 2 


6 " 8 " 2 


7 « 9 " 2 


8 " 


10 


" 2 


6 " 8 " 3 


6 " 9 " 8 

6 " 10 '' 4 


7 " 10 " 8 


8 ^ 


11 


« 8 


6 " 9 « 4 


7 " 11 « 4 


8 « 


12 


" 4 


6 « 10 " 6 


6 " 11 " 6 


7 « 12 " 6 


8 " 


18 


" 6 


( * 11 " 6 


6 " 12 " 6 


7 " 13 " 6 


8 « 


14 


" 6 


6 " 12 " 7 


6 " 13 " 7 


7 " 14 " 7 


8 " 


15 


" 7 


6 " 13 « 8 


6 " 14 " 8 


7 " 16 « 8 


8 " 


16 


« 8 


6 " 14 » 9 
6 " 16 " 10 


6 " 15 " 9. 


7 " 16 " 9 


8 " 


17 


" 9 


6 " 18 »'' 10 


7 " 17 " 10 


8 " 


18 


« 10' 


6 " 16 " 11 


6 " 17 » 11 


7 " 18 " 11 


8 " 


19 


« It 


6 " 17 " 12 


6 « 13 « 12 


7 « 19 " 12 


8 « 


20 


rt 12 


9 from 9 Vetana 


10 from 10 leaves 


11 from 11 leaves 


12firom 12]eaves0 


9 " 10 " 1 


10 " 11 " 1 


11 " 12 " 1 


12 " 


13 


" 1 


9 « 11 " 2 


10 " 12 "2 


11 " 13 " 2 


12 " 


14 


ii 2 


9 « 12 " 8 


10 " 13 " - 8 


11 « 14 « 3 


12 " 


15 


" 8 


9 " 13 " 4 


10 « 14 " 4 


11 " 15 " 4 


12 « 


16 


« 4 


9 " 14 " 5 


10 " 15 " 6 


11 " 16 « 5 


12 « 


17 


" 6 


9 " 16 " 6 


10 " 16 " 6 


11 " 17 " 6 


12 « 


18 


« 6 


9 " 16 " 7 


10 « 17 " 7 


11 " 18 " 7 


12 « 


19 


" 7 


9 " 17 " 8 


10 " 18 " 8 


11 " 19 " 8 


12 " 


20 


i( 8- 


9 " 18 « 9 


10 " 19 « 9 


11 « 20 " 9 


12 « 


21 


« 9 


9 ** 19 " 10 


10 " 20 « 10 


11 «* 21 « 10 


12 " 


22 


" 10 


9 " 20 « 11 


10 " 21 " 11 


11 " 22 « 11 


12 " 


28 


" 11 


9 " 21 " 12 


10 « 22 " 12 


11 " 23 "12 


12 « 


24 


" 12 



S5. What does subtraction teach? Of what is it the leTenel 



26 SUBTRACTION. 

2. Thomas Imd five oranges, and gave two ojf them to John; 
how many had he left ? 

3. Peter had six marbles, and gave two of them to kSamuel ; 
how many had he left ? 

4. Lydia had four cakes ; having lost one, how many had she 
left? 

5. Daniel, having eight cents, gives thrte to Mary ; how many 
has he left ? 

6. Benjamin had ten nuts ; he gave four to Jane, and three to 
^mily ; how many had he left ? 

7. Moses gives eleven oranges to John, and eight to Enoch ; 
how many more has John than Snoch ? 

8. Paid seven dollars for a pair of boots, and two dollars for 
shoes ; how much did the boots cost more than the ^hoes ? 

9. How many are 4 less 2 ? 4 less 1 ? 4 less 4 ? 

10. How many are 4 less 3 ? 5 less 1 ? 5 less 5 ? 

11. How many are 5 less 2 ? 5 less 3 ? 5 less 4 ? 

12. How many are 6 less 1 ? 6 less 2 ? .6 less 4 ? 6 less 5? 

13. How many are Tless 2 ? 7 less 3 ? 7 liess 4? 7 less 6 ? 

14. How many are 8 less 6? 8 less 5 ? 81ess2? 8|[||s4? 

15. How many are 9 less 2 ? 9 less 4 ? 9 less 5 ? 9 less 7 ? 

16. How many are 10 less 8 ? .10 less 7 ? 10 less 5 ? 10 
less 3? 10 less 1? 

17. How many are 11 less 9 ? 11 less 7? 11 less 5? 11 
less 3? 11 less 4? 

18. How many are 12 less 10 ? 12 less 8 ? 12 less 6 .^ 12 
less 4? 12 less 7? 

19. How many are 13 less 11 ? 13 less 10 ? 13 less 7 ? 13 
less 9? 13 less 6? 

20. How many are 14 less 11 ? 14 less 9 ? 14 less 8 ? 14 
less 6 ? 14 less 7 ? 14 less 3 .^ 

21. How many are 15 less 2 ? 15 less 4 ? 15 less 5 ? 15 
less 7 ? 15 less 9? 15 less 13 ? 

22. How many are 16 less 3 ? 16 less 4 ? 16 less 7 ? 16 
less 9 ? 16 less 11 ? 16 less 15 ?* - 

23. How many are 17 less 1 ? 17 less 3 ? 17 less 5 ? 17 
less 7? 17 less 8? 17 less 12? 

24. How many are 18 less 2 ? 18 less 4 ? 18 less 7 ? 18 
less 8 ? 18 less 10 ? 18 less 12 ? 

25. How many are 19 less 1 ? 19 less 3 ? 19 less 5 ? 19 
less 7? 19 less 9? 19 lessU6? 
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26. How many art 20 less 5 ? 20 less 8 ? 20 less 9? 20 
less 12? 20 less 15? 20 less 19? 

27. Bought a horse for 60 dollars, and sold him for 90 doU 
lars ; hoV much did I gain ? 

Illustration. — 60 equals 6. tens, and 90 equals 9 tens; 6 tens 
from 9 tens leave 3 tens, or 30. Therefore I gained 80 doUars. 

28. Sold a wagon for 70 dollars, which cost me 100 doUars ; 
how much did I lose ? 

29. John travels 30 miles a day, and Samuel 90 miles ; what 
is the difference ? 

30. I have 100 dollars, and after I shall have given 20 to 
Benjamin, and paid a debt of 30 dollars to J. Smith, how many 
dollars have I left ? 

31. John Smith, Jr., had 170 dollars; he gave his oldest 
daughter, Angeline, 40 dollars, his youngest daughter, Mary, 50 
dollars, his oldest son, James, 30, and his youngest son, WiUiJEun, 
20 dollars ; he also paid 20 doU^ for his taxes ; how many 
dollars had he remaining ? 

26* Sobtractioil is the taking of one number fixxm another to 
find the difference. 

The Hinuend is the number to be diminished. 

The Subtrahend is the number to be subtracted. 

The IMfferenee, or Benuiindfif, is the result, or the number left 
after Subtraction. 

Note 1. — One number can be sabtracted from another only when the 
units of both are of the same kind. 

Note 2. — When the two given numbers are unequal, the greater number 
is the minuend. 

27* Sip of SobtPaetion i% a short horizontal line, thus — ^ 
signifying rrdnus^ or less. It indicates that the number following 
is to be taken from the one that precedes it. The expression 
6 — 2 = 4 is read, 6 minus, or less, 2 is equal to 4. 

26. What is subtraction ? What is the greater number called ? What is 
the less number called ? What the answer ? -^ 27. The sign of subtraction 1 
What does it signify and indicate ? 



28 SUBTRACTION. 

28* When eacb figure in the subtrahend is less than 
the figure above it in the minuenfl. 

' Ex. 1. Let it be required to take 245 fix>iii 468, and to find 
their difference. Ans. 223. 

OFEKATioR. Wo placo the less number under the 

Minnend 4 6 8 greater, units under units, tens under tens, 

Subtrahend 2 4 5 So, and draw a Une below them. We then 

be^n at the right, and say, 6 units from 8 

Bemainder 2 2 3 ^^^ leave 3 units, and write the 3 in units' 

place below ; then. 4 tens from 6 tens leave 

2 tens, and write the 2 in tens' place below ; and 2 hundreds from 4 

hundi^ds leave 2 hundreds, which we write in hundreds' place below ; 

and thus find the difference to be 223. 

29* I^rsi Method of Proof. — Add*the remainder and the sub- 
trahend together, and their sum will be equal to the minuend, if 
the work is right 

Note. — This proof depends on the principle. That the ffrmtgr ofamftwa 
mmben ii equal to the leas added to their aifference. 

Examples fob Pbactxce. 
2. 2. 3. 8. 



FHOOF. OFSRATIOV. FBOOF. 

Minuend 547 547 986 986 

Subtrahend 235 235 763 763 



Bemainder 312 312 223 223 

" Min.5T7 • Min.986 

4. ' 5. 6. 7. 

From 68 4 7 35 8 64 9 48 

Take 462 523 651 746 



8. A fiumer paid 539 dollars for a span of fine horses, and 
sold them for 425 dollars ; how much did he lose ? 

9. A farmer raised 896 bushels of wheat, and sold 675 busbdb 
of it ; how much did he reserve ? 

28. How are numbers arranged for subtraction % Where do von bej^n to 
subtract 1 Why 1 Where do 3rou write the difference 1 — 29. What is the 
first method of proving subtraction % The reason for this proof, or on what 
principle does it depend ) 
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10.. A gentleman ^ye his son 3692 doDarB, and his daughter 
1212 dollars less than his son; how much did he give his 
daughter? 

30* When any figure in the subtrahend is greater 
than the figure above it in the minuend.. 

Ex. 1. If I have 624 dollars, and lose 842 of them, how 
many remain? Ans. 282. 

OPERATION. We first take the 2 units from the 4 units, 

Minuend 6 2 4 * *°^ ^^^ ^^®, differ^ce to be 2 units, which 

o v* V A Q A e% we write below. We then proceed to take 

bubtrahend 6^ ^^^ ^ ^^^ ^^ ^^^^ 2 tens above it ; but we 

Remainder 2 8 2 ^®^ ^^^ * difficulty, since the 4 is greater 

than the 2, and cannot be subtract^ from 
it. We therefore add 10 to the 2, wluch makes 12 tens, and then sub- 
tract the 4 from the 12, and 8 tens remain, which we write below. 
Then, to compensate for the 10 thus added to the 2 in the minuend, 
we a^d 1- to the 3 in the next higher place in the subtrahend, which 
makes 4 hundreds, and subtract the 4 from the 6, and 2 hundreds re- 
main; and thus find the remainder to be 282. 

Note 1. — This operatioii depends upon the self-evident trnth, That^^if 
any two numbers are equally increased, their difference remains the same. In 
working the example 10 tens, equal to 1 hundred, were added 'to the 2 
tens in the upper number, and 1 was added to the 3 hundreds in the lower 
number. Now, since the 3 stands in the hundreds' place, the 1 added was 
in fact 1 hundred. Hence, the two numbers being equally increased, the 
difi^rence is the same. 

Note 2. —In thQ operation, instead of adding 10 to the 2 in the minuend, 
1 of the 6 hundreds can be joined to the 2 tens, thus forming 12 tens ; then 
4 tens from 12 tens leaves 8 tens ; and 1 of the 6 hundreds having been taken, 
there remain only 5 hundreds; and 3 hundreds from 5 hundreds leaves 2 
hundreds, and the result is the same as by the other process. 

31 • KuLE. — Place the less n%mber under the greater, so that figures 
of the same order shaU stand in the same column. 

Commencing at the right hand,subtract each figure of the subtrahend 
from the figure above it, . 

If any figure of ike subtrahend is larger than the figure above it in the 
minuend, ^add 10 to that figure of the minuend before subtracting^ and 
tlien add 1 to the next figure of the subtrahend. 

30. How do you proceed when a figure of the subtrahend is larger than 
the one above it in the minuend ? How do you compensate for the 10 which 
is add«l to the minuend 1 The reason for this addition to the mmuend and 
subtrahend? Sow does the 1 added to the subtrahend equal the 10 added 
to the minuend ? — 31 . The rule for subtraction 1 
3* 



80 



nnmiAonoiCp 



tSt See<md MeAod of Proof. — Sabteet tli# renuunder or 
difference from the minuend, and the result will be like the 
flubtrahendy if the work is right 

NoTB. — This proof depends on the principle. That fA« smaHUr tf amf two 
manhen ii equal to the larger leu their difference. 



Examples fob Practice. 



2. 



OPERATION. 

ICnuend 3 7 6 
Subtrahend 16 7 



Bemainder 2 09 



Sub. 



PROOF. 

876 

167 

209 
167 



opeiCatiov. 
531 
389 



142 



Sub. 



3. 

PBOOF. 

531 
3 89 

1 42 

389 



4. 

From 9 7 8 
Take 199 



Ans. 779 



From 
Take 



67895 
19999 



5. 

Gallons. 

67158 
14339 

5 2819 
9. 

Ddllan. 

456798 
190899 



6. 

Peeks. 
14711 
9197 

5514 
10. 

Minates. 

765321 
177777 



7. 

Vest 

looloo 

90909 
9091 

11. 



555555 
177777 



12. 

Bods. 

From 100200300400500 
Take 90807060504030 



18. 

Acres. ' 

1000000000000 
999999999999 



14. From 671111 take 199999. 

15. From 1789100 take 808088. 

16. From 1000000 take 999999. 

17. From 9999999 take 1607. 

18. From 6101507601061 take 3806790989. 



y 



-. 32. What is Ihe second method of proving subtraction ? What is the 
reason for this method 6( pro6f, or on what principle does it depend % 
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19. From 80540106S7811 take 76909748598. 

20. From 7100071641115 take 10071178. 

21. From 501505010678 take 794090589- 

22. Take 99999999 from 100000000. 

23. Take 44444444 from 500000000. 

24. Take 1234567890 from 9987654321. 

25. From 806700567 take 1010101, 

26. Take twentj-five thousimd twenty-five frmn twentj-five 
millions. , 

27. Take nine thousand ninety-nine from ninety-nine tiioa- 
sand. 

28. From one hundred one millions ten thousand one hundred 
one take ten millions one hundred one thousand and ten. 

29. From one million take nine. 

di. From three thousand take thirty-three. 

31. From one hundred millions take five thousand. 

32. From 1^728 dollars, I paid 961 dollars; how many re- 
main? 

33. Our national independence was declared in 1776; how 
many years from that period to the close of the last war with 
Great 'Britain, in 1815 ? 

34. The last transit of Venus was in 1769, and the next 
will be in 1874; how many years will intervene? 

35. The State of New Jersey contains 6851 square miles, and 
Delaware 2120. How many more square miles has the former 
State than the latter ? ^ 

36. In 1840 the number of inhabitants in the United States 
was 17,069,453, and in 1850 it was 23,191,876 ; what was the 
increase ? 

' 37. In 1850 there were raised in the State of Ohio 56,619,608 
bushels of com, and in 1853, 73,436,690 bushels ; what was the 
increase? 

38. By the census of 1850, 13,121,498 bushels of wheat were 
raised in New York, and 15,367,691 bushels in Pennsylvania; 
how many bushels in the latter State more than in the former ? ^ 
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39. The city of New York owes 13,&60,856 dollars, and 
Boston owes 7,779,855 dollars ; how much more does New York 
owe than Boston ? 

40. From five hundred eighty-one thousand take three thou- 
sand and ninety-six. 

41. It was ascertained by a transit of Venus, June 3, 1769;' 
that the mean distance of &e earth from the sun is ninety-five 
millions one hundred seventy-three thousand one hundred twenty- 
seven miles, and that the mean distance of Mars from the sun 
is one hundred forty-five millions fourteen thousand one hundred 
fi>rty-e]ght miles. Required the difference of the distances. 



FIRST OPERATION. 
Dot Ian. 

Minuend 7 G 7 Minuend 



SECOND OPERATION. 

Bollan. 



767 



(181 
Subtrahends -^190 
4 (15 5 

Remainder 2 9 1 



83* To subtract when there are tWo or more subtra- 
hends. 

^ Ex. 1. A man owing 767 dollars, paid at one time 190 dollars, 
at another time 131 dollars, at another time 155 dollars ; how 
much did he then owe ? Ans. 291 dollars, 

, In the first opera- 
tion, the several sub- 
ircJiendSj having been 
properly placed, <xre 
added for a single sulh 
iraJiend, to be taken, 
from the minuend. 
In the second, the sub^ 
trahends are substract^ 
ed, as they are added^ 
at one operation, thus : 
beginning with units, 

J, ^ - . unit; passmg to tens, ^ 

and 9 and 3 equal 1 7 tens ; reserving the lefl-hand figure to add in 
with the figures of the subtrahends in the next column, the right-hand 
figure, 7, being laiger than 6 tens of the minuend we add 10 to the 6, 
and, subtracting, have left 9 tens ; and, passing to hundreds, we add 
in the l6ft-hand figure 1 reserved from the 17 tens, and also add 1, 
ecjual 10 tens, to compensate for the 10 added to the minuend, and 
With the other figures, 1 and 1 and 1 equal 5 hundreds, which, taken 
from 7 hundreds, leave 2 hundreds ; and 291 as the answer. 

2. E. "Webster owned 6,765 acres of land, and he gave to his 
oldest brother 2,196 acres, and his uncle Rollins 1,981 acres; 
how much has he left? 

3. The real estate of James Dow is valued at 3,769 dollars, 
and his personal estate at 2,648 dollars ; he owes John Smith 
1,728 dollars, and Job Tyler 1,161 4pllars ; how much is he 
worth? . 



131 
190 
155 

Subtrahend 4 7 6 

Kemainder 2 9 1 

6 and 1 equal 6. which from 7 units leaves 1 



KULTIPLIOATION. 
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MULTIPLICATION. 

31* Wbex any number is to be added to itself several times, 
the operation maj be shortened hj a process called Inltipiicatioil. 

' Ex. 1. If a man can earn 8 dollars in 1 week, what will he 
earn in 4 weeks ? 

Illustration. — It is evident, since a man can earn 8 dollars in 1 
week, that in 4 weeks he will earn 4 times as much, and the result 
may be obtained by addition ; thus, 84-8-j--8-|-8 »■ 32 dollars ; 
or, by a more conycnient process, by multiplying by 4, the number of 
times 8 dollars is to be taken 4 thus, 4 times 8 dollars are 82 dollars. 
Hence in 4 weeks he will earn 32 dollars. 



MULTIPLICATION TABLE. 



2 times 1 


are 


2 


8 times 1 are 


8 


4 times 1 


are 


4 


6 times 1 


are 6 


2 " 2 


** 


4 


8 " 2 " 


6 


4 


" 2 


(t 


8 


6 " 2 


" 10 


2 " 8 


(( 


6 


3 " 3 " 


9 


4 


« 8 


(( 


12 


6 " 8 


tt 16 


2 « 4 


K 


8 


8 « 4 " 


12 


4 


" 4 


t( 


16 


6 *< 4 


" 2«) 


2 " 5 


(t 


10 


8 " 6 « 


15 


4 


" 6 


(( 


20 


6 " 6 


" 26 


2 « 6 


(( 


12 


8 " 6 " 


18 


4 


« 6 


t( 


24 


6 " 6 


t» 80 


2 « 7 


t( 


14 


8 « 7 " 


21 


4 


" 7 


(( 


28 


6 « 7 


" 85 


2 « 8 


(( 


16 


8 « 8 " 


24 


4 


« 8 


ft 


82 


6 " 8 


" 40 


2 « 9 


tl 


18 


8 " 9 « 


27 


4 


" 9 


(( 


83 


6 « 9 


<' 46 


2 " 10 


(( 


20 


8 " 10 " 


80 


4 


« 10 


n 


40 


5 « 10 


" 60 


2 " 11 


tl 


22 


3 " 11 « 


83 


4 


i( 11 


t< 


44 


6 " 11 


*« 66 


2 «■ 12 


t( 


24 


8 « 12 " 


86 


4 


« 12 


(( 


48 


6 " 12 


tt gQ 


6timM 1 


are 


6 


7 times 1 are 


7 


8 times 1 


are 


8 


9 times 1 


«n 9 


6 " 2 


(( 


12 


7 «i 2 " 


14 


8 


" 2 


it 


16 


9 tt 2 


" 18 


6 " 8 


(t 


18 


7 " 8 " 


21 


8 


« 8 


t( 


24 


9 tt 2 


" 27 


6 " 4 


(( 


24 


7 " 4 " 


28 


8 


« 4 


i( 


82 


9 '" 4 


« 33 


6 « 6 


iC 


sy 


7 " 6 « 


85 


8 


" 6 


4( 


40 


9 tt 5 


" 46 


6 " 6 


(( 


86 


7 " -6 " 


42 


8 


« 6 


(( 


48 


9 tt ft 


" 64 


6 « 7 


it 


42 


7 « 7 « 


49 


8 


" 7 


(( 


66 


9 « 7 


« 68 


6 " 8 


(( 


48 


7 " 8 " 


66 


8 


" 8 


(i 


64 


9 *' 8 


" 72 


6 " 9 


u 


64 


7 " 9 " 


68 


8 


" 9 


(( 


72 


9 « 9 


« 81 


6 « 10 


u 


80 


7 " 10 " 


70 


8 


" 10 


(( 


80 


9 " 10 


« 90 


e « 11 


tt 


68 


7 «- 11 " 


77 


8 


« 11 


t( 


88 


9 «« n 


" 98 


6 « 12 


t( 


72 


7 " 12 " 


84 


8 


« 12 


(( 


96 


9 it 12 


"108 


10 times 1 


are 


10 


10 times 11 are 


110 


11 times 7 


are 


TT 


12 times 8 


are 86 


10 " 2 


(i 


20 


10 " 12 " 


120 


11 


" 8 


(i 


88 


12 " 4 


" .48 


10 " 8 
10 " 4 




80 

40 






11 
11 


« 9 
" 10 


ti 
u 


99 
110 


12 « 6 
12 « 6 


« 60 
tt 72 






10 " 6 


t( 


60 


11 times 1 ara 


11 


11 


« 11 


(( 


121 


12 tt 7 


" 84 


10 " 6 


u 


60 


n " 2 " 


22 


11 


" 12 


it 


182 


12 " 8 


« 96 


10 " 7 


(t 


70 


n « 8 « 


88 










12 « 9 


« 108 
" 120 


10 «» 8 


i( 


80 


11 •* 4 " 


44 






'- 




12 " 10 


10 " 9 


(( 


90 


11 " 5 « 


55 


12 times 1 


are 


12 


^ i; 11 


" 182 


10 "10 


(( 


100 


11 «« 6 " 


63 


12 


" 2 


tt 


24 


12 « 12 


tt 144 



34. How may the process ef adding a. number to itself serenl times be 
shortened 1 .. 



84 MULTIPUCATION. 

2. What cost 5 barrels of flour at 6 dollars per barrel ? 

Illustration. — If 1 barrel of flour cort 6 dollars, 6 barrels will 
cost 5 tunes as much ; 6 times 6 dollars are 80 dollars. Therefore 5 
barrels of flour at 6 dollars per barrel will cost SO dollars. 

3. What cost 6 bushels of beans at 2 dollars per bushel? 

4. What cost 5 quarts of cherries at 7 cents per quart ?* 

5. What will 7 quarts of vinegar cost at 12 cents per quart? 

6. What cost 9 acres of land at 10 dollars per acre. 

7. If a pint of currants cost 4 cents, what' cost 9 pint3 ? 

8. if inonepannjthere arei&^thingSjhbwmanyinSpence? 
In 7 pence ? In 8 pence ? In 4 pence ? In 3 pence ? 

9. If 12 pence make a shilling, how manj pence in 3 shil- 
lings ? In 5 shillings ? In seven shillings ? In 9 shillings ? 

10. If one pound of raisins cost 6 cents, what cost 4 pounds ? 
5 pounds ? 6 pounds ? 7 pounds ? 8 pounds ? 9 pounds ? 
10 pounds? 12 pounds? 

11. In one acre there are four roods ; how many roods in 2 
acres? In 3 acres? In 4 acres? In 5 acres? In 6 acres? 
In 9 acres ? 

12. A good pair of boots is worth 5 dollars ; what must I give 
for 5 pairs ? For 6 pairs ? For 7 pairs ? For 8 pairs ? For 
9 pairs ? 

13. A cord of good walnut wood, may b^ obtained for 8 dollars ; 
what must I give for 4 cords ? For 6 cords ? For 9 cords ? 

14. What cost 4 quarts of milk at 5 cents a quart, and 8 gal- 
lons of vinegar at 10 cents a gallon ? - 

15. If a man earn 7 dollars a week, how much will he earn 
in 3 weeks ? In 4 weeks ? In 5 weeks ? In 6 weeks ? In 7 
weeks ? In 9 weeks ? 

16. if 1 thousand feet of boards cost 12 dollars, what cost 4 
thousand? 5 thousand? 6 thousand? 7 thousand? 9 thou- 
sand? 12 thousand? 

17. If 3 pairs of shoes buy one pair of boots, how many pairs 
of shdes will it take to buy 7 pairs of boots ? 

18. If 5 bushels of apples buy 1 barrel of flour, how many 
bushels of apples are equal in value to 12 barrels of flour ? 

19. If one yard of canvas cost 25 cents, what will 12 yards 
cost ? 

iLLUSTJtATiON. -r- 25 is composed of 2 tens and 5 units ; 12 times 2 
tens are 24 tens ; and 12 times 5 units are 60 units, or G tens, 24 tens 

# 
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added to 6 tens make 30 tens, or SOO. Ther^ore, 12 yards will cost 
300 cents. 

20. In 1 pound there are 20 shillings ; how ^i^anj shillings in 
3 pounds? In 4 pounds? In 6 pounds? 

21. A gallon of molasses is worth 25 cents; what is the 
value. of 2 gallons? Of 4 gaUons? Of 9 gallons? 

22. If 1 man earn 12 dollars in 16 days, how much would 
10 men earn in the same time? 

23. If a steam-engine runs 28 miles in 1 hour, how far will 
it run in 4 hours ? In 6 hours ? In 9 hours ? 

24. If the earth turns on its axis 15 degrees in 1 hour, how 
far will it turn in 7 hours? In 11 hours? In 12 hours? 

25. In a certain regiment there are 8 companies, in each 
company 6 platoons, and m each platoon 12 soldiers ; how many 
soldiers are there in the regiment? 

26. If 1 man walk 7 miles in 1 hour, how far will he walk 
in 8 hours? In 11 hours? In 20 hours? In 30 hours?. 

35. Hnltipllcatioil is the process of taking a number as many 
times 9S there are units in another number. ^ 

In multiplication three terms are employed, called the Mul-^ 
iipiicand, the MuUipHer, and the Product. 

The Multiplicand is the number to be multiplied or taken. 

The Hultiplier is the number by which we multiply, and de- 
4iotes the number of times the multiplic^d is to be taken. 

The Prodnct is the result, or number produced by the multi- 
plication. 

The multiplicand and multiplier are often called Facton* 

Note. — The muUipUccmd may be either an abstract or concrete number, 
bnt the muUiplier must always be regarded as an abstract number. The 
^jroduct is of the same kind as the multiplicand. 

The Sign of Moltiplieation is formed by two short lines cross- 
ing each other obliquely; thus, X* It shows that the numbers 
between which it is placed are to be multiplied together ; thus, 
7x5 =*35 is read, 7 multiplied by- 5 is equal to 35. 

35. What is multiplication f What three terms are employed ? What is 
the multiplicand? The multiplier? The product? WTiat are the multi- 
plicand and multiplier often Stalled ? The n^ of multipUcatioii ? ^ What 
does it show ? 
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S6. When the multiplier does not exceed 12. 

Ex. 1. Let it be required to multiply 175 by 7. Ans. 1225. 
# 
OPERATION. ^ Having written the multiplier under tlie 
Multiplicand 17 5 ^^ figure of the multiplicand, we mtdtiply 
Multiplier 7 ^^^ ^ ^^ ^7 ^» obtaining 35" unite, or 3 

^ * tens and 5 unite, and set down the 5 unite 

Product 12 2 5 under the 7, and reserve the 3 tens for the 
tens' column. We then multiply the 7 tens 
by 7, obtaining 49 tens, and, adding the 8 tens which were reserved, 
we have 52 tens, or 5 hundreds and 2 tens. Writing down the 2 tens, 
and reserving the 5 hundreds, we multiply the 1 hundred by 7 ; and, 
adding the reserved 5 hundreds, we have twelve hundreds, which we 
write down in full; and the product is 1225. 

Examples fob Pbactigb. 

2. 3. 4. 

Multiply 8756 .4567 789 6 
By 4 3 5 

Ans. 35024 13701 39480 

5. 6. 7. 8. 

56807 478 9 3 61657 89765 
5 6 7 9 



284035 287358 431599 807886 

9. Multiply 767853 by 9. 

10. Multiply 87^538765 by 8. 

11. Multiply 7654328 by 7. 

12. Multiply 4976387 by 5. 

13. Multiply 8765448 by 12. 

14. Multiply 4567839 by 11. 

15. What cost 8675 barrels of flour at 7 dollars per barrel? ' * 



36. How must numbers be written for multiplication 1 At which hand do 
you bfegin to multiply ? Why 1 Where do you write the first or ^iffh^hand 
figure of the product of each figure in the multiplicand 1 Why 1 What is 
done with the tens or left-hand figure of each product ? How, then, do you 
proeeed when the multiplier does not exceed 12 1 
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16. What cost 25384 tons of hay at 9 dollars per ton? 

17.. If on 1 page in this book there are 2538 letters, how 
many are there on 11 pages? 

87. When the multiplier exceeds 12. 

Ex. 1. Let it be required to multiply 763 by 24 

Ans. 18312. 

OPERATION. We write the multiplier under the 

Multiplicand 7 6 3 multiplicand, and proceed to multiply 
MiiUJtvIi'ai. 9 L *^® multiplicand by 4, the unit %ure of 

muiupuer £jt the multiplier, as in Art. 36. We then, 

3 5 2 in like manner, multiply the multiplicand 
15 2 6 hy the 2 tens in the multiplier, taking 

• — - care to write the first figure obtained by 

Product 18 3 12 this multiplication in tens* column, di- 
rectly under the 2 of the multiplier; 
iind, adding the partial products obtained by the two multiplications, 
we find the whole product of 763 multiplied by 24 to be 18312. 

S8« Rule. — Write the multiplier under the fnuUipUcandf arranging 
units under units, tens under tens, Sfc, 

If the multiplier is onefigure^ multiply each figure of the multiplicand 
in succession, beginning with the units^ figure, hy the multijdier, wriiing 
the right-hand figure of^ach product under the figure multiplied, and 
adding, the left-hand figure, if any, to the succeeding product; hut 
observing to write down aU the figures of the last product. 

If the multiplier contains more than one figure, multiply by each figure 
separately, writing its product in a separate line, and observing to place 
the right-hand figure of each line under the figure by which you multiply. 

The sum of the several products will be the whole product required. 

l^OTS. — When there are ciphers bettireen the si^ificant figures of the 
maltiplier, pass over them in the operation, and multiply hy die signifijcant 
figures onl^. 



87. How do you proceed when 4he mmltiplier exceeds 12 1 Where do you 
set the first figure of each partial product ? Why 1 How is the true product 
found 1 — 38. The general rule for multiplication 1 When there are ciphers 
between the significaat fignxes of the multiplier, how do you proceeds 
4 
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89* Firri. Method of Proof. — Multiply the multiplier by the 
multiplicand, and iTihe result is like the first product, the work is 
supposed to be right 

NOTB. — This proof depends on the principle, That, tehen two or more 
mmben are muitjpUtd togdher, the product ie the tame, whateoer the order of 
mMpbfing them. 



Ex. 2. Multiply 7895 by 56. Ans. 442120. 

OPBSATIOH. PROOF. 

Multiplicand 7 8 9 5 5 6 

Multiplier '56 78 9 5 



47370 280 

89475 504 



448 



Product 442120 892 



Product 4 4212 



NoTB. ^ The common mode of proof in bosiness is to divide the prodact 
by the mnltipUer, and, if the work is right, the quotient will be like the mul- 
tiplicand. This mode of proof anticipates the principles of division, and 
therefore cannot be employed without a previous knowledge of that rule. 

10* Second Mdhod of Proof — Beginning at the left hand of 
the multiplicand, add together its successive figures towards the' 
right till the sum obtained equals or exceeds nine. Omit the 
nine, and carry the excess, if any, to the next figure. Proceed 
in this way till aU the figures in the multiplicand have been added, 
and write the final excess at the right hand of the multiplicand. 

Proceed in a like manner with the multiplier, and write 
the final excess under that of the multiplicand. Multiply these 
excesses together, and place 'the excess of nines in their product 
at the right. 

Find the excess of nines in the product obtained by the origi- 
nal operation ; and, if the work is right, the excess thus found 



39. How is multiplication proved by the first method ? What ts the rea- 
son for this method ? What is the common mode of proof in business ? — 
40. What is the second method of proving multiplication ? 
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will be equal to the excess contained in the* product of the ex- 
cesses of the multiplicand and multiplier. 

Ex. 8. 

Multiplicand 128 45= 6 excess. 
Multiplier 2281 =_8 excess. 

12345 48 = 3 
87035 
24690 
24690 



Product 27 5 41695= 8 



>- Proof. 



Note. — This method of proof, ihongh perhaps sufficiently snre for com- 
mon purposes, is not always a test of the correctness -of an operation. If 
two or more figures in the work should be transposed, or the value of one 
figure be just as much too great as another is too small, or if a nine be set 
down in the place of a cipher, or the contrary, the excess of nines will be 
the same, and still the work may not be correct. Such a balance of errors 
will not, however, be likely to occur. 

Examples for P:^iCTiOE. 

4. 5. 

Multiply 67 8 95 78956 
By 3 6 47 

407370 55 2 692 

208685 815824 

Ans. 2444220 8710932 

.6. 7. 

Multiply 89825 47 896 

By 901 2O0 8 

89325 8 88168 

803925 95792 



Ans. 804 8'1825 96175168 

8. What cost 47 hogsheads of molasses at 18 dollars per 
hogshead? 

9. What cost 97 oxen at 29 dollars each ? . 

40. Is this method of proof always a true test of the correctness of an 
operation ? The reason for this method of proof ^ 
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10. Sold a farm eoiitaining 867 acres, at 97 dollars per acre, 
what was the amount ? 

11. An army of 17006 men receive each 109 dollars as their 
annual pay ; what is the amount paid the whole army ? 

12. If a mechanic deposit annually in the Savings Bimk 407 
dollars, what will be the sum deposited in 27 years ? 

13. If a man travel 37 miles in 1 day, how far will he travel 
in 365 days? 

14. If there be 24 hours in 1 day, how many hours in 365 
days? 

15. How many gallons in 87 hogsheads, there being 63 gal- 
lons in each ? 

16. If the expenses of the Massachusetts Legislature be 1839 
dollars per day, what will be the amount in a session of 109 
days? . ' 

17. If a hogshead of sugar contains 368 pounds, how many 
pounds in 187 hogsheads ? 

18. Multiply 675 by 476. 

19. Multiply 679 by 763. 

20. Multiply 899 by 981. 

21. Multiply 7854 by 1234 

22. Multiply 3001 by 6071. 

23. Multip^ 7117 by 9876. 

24. Multiply 876546 by 407091. 

25. Multiply 7001009 by 7007867. 

26. Multiply ^ye hundred and eighty-six by nine hundred 
and eight 

27. Multiply three thousand eight hundred and five by one 
thousand and seven. 

28. Multiply two thousand and seventy-one by seven hundred 
and six. 

29. Multiply eighty-eight thousand and eight by three thou- 
sand and seven. 

30. Multiply ninety thousand eight hundred and seven by one 
thousand and nioety-one. 

31. Multiply ninety thousand eight hundred and seven by nine 
thousand one hundred and six. 

32. Multiply fiflv thousand and one by five thousand eight 
hundred and seven. 

33. Multiply eighty thousiand and nine by nine thousand and 
sixteen. 
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84 Multiplj forty-seven fhousand . and .thirteen bj eighty 
thousand eight hundred and seven. 

41. A Composite number is one produced by multiplying 
together two or more whole numbers ^eater than unity or one ; 
thus, 12 is a composite number, since it is the product of 3 X ^ ; 
and 24 is a composite number, since it is the product of 2 X 3 
X4. 

A Factor of any number is a name given to one of two or more 
whole numbers greater than unity, 'which, being multipEed 
together, produce that number ; thus, 3 and 4 are &ctors of 12, 
gince 3 X 4 = 12. 

42* To multiply by a composite number. 

Ex. 1. Bought 15 pieces of broadcloth, at 96 dollars per piece; 
how much did I pay for the whole ? Ans. 1440. dollars. 

oPBRATiow. The factors of 15 are 8 and 

9 6 dolls., price of 1 piece. 5. , Now, if we multiply the 

3 . price of one piece by the factor 

' 8, we get the price of 8 pieces ; 

2 8 8 dolls., price of 3 pieces. ^J^^', ^^J^^^^fp^ 

^ 6, we obtam the price o£ 15 

' pieces, the number bought, since 

14 40 dolls., price of 15 pieces. 15 is equal to five times 8. 

Rule. — MvMply the multiplicand by one of the faatars of the mtd- 
tiplier, and the product thus obtained by another, and so on until each 
of the factors Jias been used as a multiplier* The last product unll 
be the answer. 

Note. — The prodact of any nnmber of factors is the same in whatever 
order they are multiplied. Thus, 3 X 4 » 12, and 4 x 3 == 12. 

Examples fob Practice. 

2. Multiply 30613 by 25 = 5 X 5. Ans. 765325. 

3. Multiply 1469 by 84 = 7 X 12. Ans. 123396. 

4. Multiply 7546 by 81, using its factors. 

5. Multiply 7901 by 125, using Jts factors. 

6i In 1 mile there are 63360 incbes ; how many inches in 45 
miles ? 

7. If in one year there .are 8766 bours, how many hours in 

72 years? 

t 

.41. What is a composite number? A factor of any number?— 42. What 
are the factors of 15 ? How do we multiply by a composite number ? The 
rule 1 In what order mav the factors of a composite number be multi^Uedl 

4» 
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8. If sound mov^ 1142 feet in a aeoond, how fiur will it move 

in one minute ? 

49. When the multiplier is 1 with one or more ciphers 
annexed, as 10, 100, &g, 

Ex. 1. In 1 day there are 24 hours ; how many hours in 10 
days ? In 100 days ? Answers 240, 2400. 

QFBRATiov. The remoYal of a figure one 

Multiplicand 2 4 2 4 place to the left makes the yal- 

Multiplier 10 10 ^^ expressed tenfold. (Art! 7.) 

Therefore, by annexing one 

Or thus, 240, 2400. pi^ce to the left, and the value 
expressed made tenfold, or multiplied by 10 ; and by annexing two 
ciphers, each figure is remoyed two places to the left, and the yalue 
expressed made one hundred-fold, or multiplied by 100. 

Rule. — Annex to the multiplicand as many ciphers as has the mtd" 
tgiUer. The number thus formed will he the product required. 

Examples fob Fbacticb. 

2. Multiply 2356 by 10. 

3. Multiply 5873 by 100. 

4. Multiply7964 by 1000. 

5. Multiplj!^8725 by 100000. 

44. When there are ciphers on the right hand of the 
multiplier or multiplicand, or both. 

Ex. 1. What will 600 acres of land cost at 20 dollars per 
acre ? Ans. 12000 dollars. . 

OPERATION. The multiplicand may be resolyed into 
Multiplicand 6 0^ the factors 6 and 100, and the multiplier 
Multiplier 2 i^^ ^^® factors 2 and 10. Now, it is eyi- 

dent (Art 42), if these seyeral factors be 

Product 1 2 uiultiplied together, thej^ will produce the 
same product as the original factors 600 
and 20. Thus 6 X 2— 12, and 12 X 100 — 1200, and 1200 X 10=- 
12000. 

43. What is the effect of remoying a figure one place to the left ? What 
is the effect of annexing a cipher ? Two ciphers ? &c. The rule when the 
multiplier is 1 with cipners annexed ? — 44. How do yon aijange the figures 
for multiplication, when there are dphera on the right hand of either the 
multiplier or multiplicand, or both ? Why does multiplying the iignificaal 
figures and annexing the ciphers produce im true product 1 
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BuLE. — Write (he significant Jigures of the mtiktpUer under those of 
ihe muUijdicai^, and miiAy>/y them together. To their product annex as 
many ciphers as there are on the right of hoik muUipUcand and multiplier. 



Examples fob Practice. 



2. S. 

Multiply 878532 4. 713378900 

By' 3200 7 080 

17570648 57070812 

26355972. 4993 6 523 



Ans. 28113036800. 49 9 9 3 5 98312000 

4. Multiply 8010700 by 9000909. Ans. 72103581726300. 

5. Multiply 700110000 by 700110000. 

6. Multiply 4070607 by 7007000. 

7. Multiply 4U0000 by 1017010. 

8. Multiply twenty-nine millions two thousand nine huq,dre4 
and nine by four hundred and four thousand. 

9. Multiply eighty-seven millions by eight hun#ed thousand 
seven hundred. 

10. Multiply one million one thousand one hundred by nine 
hundred nine thousand and ninety. 

11. Multiply forty-nine millions and forty-nine by four hun- 
dred and ninety thousand. 

12. Multiply two hundred millions two hundred by two mil- 
lions two thousand and two. 

13. Multiply four millions forty thousand four hundred by three 
hundred three thousand. 

14. Multiply three hundred thousand thirty by, forty-seven 
thousand seventy. * 

15. Multiply fifteen millions one hundred by two thousand two 
hundred. 

16. Multiply one billion twenty thousand by one thousand one 
hundred. , 

44. What is the rale? 



44 
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45« When it is required to find how many times one number 
contains another, the process is called DiTiston* 

Ex. 1. A boj has 32 cents, which he wishes to give to 8 of 
his companions, to each an equal number ; how many must each 
receive ? 

Illustration. — Each must receiye as manj cents as 8, the num- 
ber of companioDS, is contained times in 89, the number (Scents. We 
therefore inquire What number 8 must be multiphed hy to make 82. 
By tnal, we find that 4 is ^the number ; because 4 times 8 are 82. 
l^ence 8 is contained in 82 4 times, and each of his companions must 
receive 4 cents. 
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. 2. A &nner reeeiTed 8 dollars 'for 2 sheep ; what was the 
price jof eacfar? 

Illustration. ^ Since he received 8 dollars for 2 sheep, for 1 sheep 
he must receive as many dollars as 2 is contained times in 8. 2 is con- 
tained in 8 4 times, because 4 times 2 are 8 ; hence 4 doUan was the 
price of each sheep. 

8. A man gave 15 dollars for 3 barrels of floor; what was the 
cost of each barrel ? . 

4 A lady divided 20 oranges among her 5 daughters ; how 
many did each receive ? 

5. If 4 casks of lime cost 12 dollars, what costs 1 cask ? 

6. A laborer earned 48 shiUiiigs in 6 days ; what did he re- 
ceive per day ? 

7. A Dg#n can perform, a certain piece of labor in 30 days i 
how long will it take five men to do the same ? 

8. When 72 dollars are paid for 8 acres of land, what costs 1 
acre ? What cost 3 acres ? 

9. J£ 21 pomids of flour can be obtained for 3 dollars, how 
much can be obtained for 1 dollar ? IJow much for 8 dollars ? 
How much for 9 dollars ? 

10. Grave 56 cents for 8 pounds of raisins ; what costs 1 
pound? What cost 7 pounds? 

11. If a man walk 24 miles in 6 hours, how fjat will he walk 
in 1 hour ? How far in 10 hours ? 

12. Paid 56 dollars for 7 hundred weight of sugar ; what costs 
1 hundred weight ? What cost 10 hundred weight ? 

13. If 5 horses will eat a load of hay in 1 week, how long 
would it last 1 horse? 

14 In 20, how many times 2? How many times 4? How 
many times 5 ? How many times 10 ? 

15. In 24 how many times 3 ? How many times 4? How 
many times 6 ? How many times 8 ? 

16. How many times 7 in 21 ? In28? Xn56?*In*3$? In 
14? In 63? In 77? In 70? In 84? 

17; How many times 6 in 12 ? In 36 ? In 18 ? In 54 ? 
In 60? In 42? In 48? In 72? In 66? 

18. How many times 9 in 27 ? In 45 ? . In 63 ? In 81 ? 
In 99? In 108? 

19. How many times 11 in 22? In 55? In 77? In 88? 
In 110? In 132? 

20. How many times 12 in 36? In 60? In 72? In 84? 
In 120? In 144? 
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46* Myision is the process of finding h6w many times one 
number is contaii^ed in another ; or the process of separating a 
number into a proposed number of equal parts. 

In division there are tliree principal terms : the Dividend, the 
IXvisw, and the Quotient, or Answer. 

The DJYidend is the number to be divided. 

The DiTilor is the number by which we divide. 

The Ij^aotient is the number of times the divisor is contained in 
the dividend ; or one of the equal parts into which it is divided. 

When the dividend does not contain the cQvisor an exact num- 
ber of times, the excess is called a RcmaiDder, and maj be re- 
garded as a fourik term in the division. 

The remainder, being part of the dividend, will always be of 
the same denomination or ki^d as the .dividend, and mttst always 
be less^'than the divisor. 

NoTB. — When the diviaor and dividend are of the Bome kind, the quotient 
will be an abstract number ; and when they are not of the same kind, the 
quotient will be of the same kind as the dividend. 

.47* The Sign of Diyision is a short horizontal line, with a dot 
above it and another below ; thus, -s-. It shows that the number 
before it is to be divided by the number ctfter it Thus 6 -i- 2 
= 3 is read, 6 divided by 2 is equal to 3. 

Division is also indicated by writing the dividend above a short 
horizontal line and the divisor below ; thus, f = 3 is read, 6 
divided by 2 is equal to 3. * 

There is a third method of indicating division, by a curved 
line placed between the divisor and dividend.' Thus, the expres- 
sion 6 ) 12 shows that 12 is to be divided by 6. 

48. Short Dlyisioii) or when the divisor does not exceed 
12. 

Ex. 1. Divide 8574 dollars equally among 6 men. 

Ans. 1429 dollars. 

46. What is division? What are the three principal terms in division? 
What is the dividend ? The divisor ? What is the quotient 1 The remain- 
der ? What will be the denomination of the remainder ? How does it com- 
pare with the divisor ? — 47. What is the first sign of division, and what does 
it show ? What is the second, and what does it show ? What is the third, 
and what does it show ? — 48. What is short division ? 
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oFKRATTom We fiwt inquire how many times 

Divisor 6 ) 8574 Dividend. 6, the divisor, is coatained in 8, tlie 

. first figure of the dividend, which 

1429 Quotient ^ thousMids, and find it to be 1 
^ time, and 2- thousands remaining. 

We write the 1 directly under the 8, its dividend, for the thotuan& 
figure of die quotient. ' To 5, the next figure of the dividend, which 
18 hundreds, we regard as prefixed the 2 thousands remaining, which 
e^ual 20. hundreds, thus forming 25 hundreds, in which we find the 
divisor 6 to be contained 4 times, and 1 hundred remainiifg. We 
write the 4 for the hundred^ figure in the quotient, and the 1 hundred 
remaining, equal 10 tens, we regard as prefixed to 7, the next figure of 
the dividend, which is tens, forming 17 tens, in which the divisor 6 
is contained 2 times, and 5 tens remaining. We write the 2 for the 
tens* figure in the quotient, and the 5 tens remaining, equal 50 units, 
we regard as prefixed to 4, the last figure of the dividend, which is 
units, forming 54' units, in which the £visor 6 is contained 9 times. 
Writing the 9 for the uriit^ figure of the quotient, we have 1429 as the 
entire quotient. 

49« Rule. — Write the divisor at the left hand of the dividend^ 
with a curved line between them, and- draw a horizorUal line under the 
dividend. 

Then, beginning at the left, find how many times the divisor is con- 
tained in ihefetoest figures of the dividend that wHl contain it, and write 
the quotient under its dividend. 

If there be a remainder, regard it as prefixed to the next figure of the 
dividend, and divide as before. 

Should any dividend be less than the divisor, write a cipher in the quo* 
tient, and annex another figure, if any remains, for a new dividend. 

Note 1. — When there is a remainder after dividing the last figure of the 
dividend, write it with the divisor underneath, with a line between them, at 
the right of the quotient. 

NoTB 2. — Prefix means to place before ; annear, to place after. 

^ 50* First Method of Proof. — Multiply the divisor and quo- 
tient together, and to the product add the remainder, if any, 
and, if the work i3 right, the result obtained will equal the div- 
idend. 



48. How are the numbers arranged for short division ? At which hand do 
you begin to divide ? Whv not begin at the riffht, where you begin to mul- 
tiply? Where do you write the quotient? If there is a remainder after 
dividing a figure, what is done with it ? -- 49. The rule for short division ? 
.Repeat the notes? 



48 



DIVISIOK. 



NoTB. — This method of proof dependi upon tlitf fact, that division is the 
mvene of mnltiplication. The dwidend answers to the pitducl, the divimr to 
one of ibefactan, and the qinUent to the other. 

Examples fos Practxcb. 



2. Divide 6375 by 5. 

OFXBATIOV. 

Divisor 5)6375 Dividend. 



12 7 5 Qaotient 



8. 



FBOOF. 

1275 Qaotient 
5 Divisor. 



63 7 5 Dividend. 

5. 
3)7893762 4)4763256 5)3789565 



2631254 



1190814 



6)8765389 



7)987685 



8. 
8)378532 



9. 
9)8953784 



IP. 
1 1 )767 8 9 3 



11. 
12)6345321 



12. Divide 479956 by 6. 

13. Divide 385678,by 7. 

14 Divide 438789 by 8. ' 

15. Divide 1678767 by 9. 

16. Divide 11497583 by 12. 


QnotieDti. 

799921 

55096f 

^ 548481 

1865291 

958131^^^ 


17. Divide 6678956 by 6. 

18. Divide 1135791 by 7. 

19. Divide 1622550 by 8. 

20. Divide 2028180 by 9. 

21. Divide 2253530 by 12. 
' 22. Divide 1877940 by 11. 


QuotiABtf. JUun. 

1 

6 
6 
3 
2 
9 


8am of the quotients. 


2084732 27 



50. How is short division proved ? Of what is division the reverse ? To 
what do the three terms in oivision answer in mnltiplication ? What, then, 
Is the reason for this proof of division ? 



PIVISXOM. 49 

23. Divide 944,580 dollars equally among 12 men, andirhat 
%7ill be the share of each ? 

24. Divide 154,503 acres of land equallj among 9 persons. 

25. A plantation in * Cuba was sold for 7,011,608 dollars, and 
the amount was divided among 8 persons. What was paid to 
each person ? 

26. A prize valued at 178,656 dollars is to be. equally divided 
among 12 men ; what will be the share of each ? 

27. Among 7 men, 67,123 bushels of wheat are to be dis- 
tribu^ ; how many bushels will each man receive ? 

28. If 9 square feet.make 1 square yard, how many yards in 
895,347 square feet? 

29. A township Df 876,1 36 .acres is to be divided among 8 per- 
sons ; how many acres will be the portion of each ? 

30. Bought a farm for 5670 dollars, and sold it for 7896 dol- 
lars, and I divide the net gain among 6 persons ; what does each 
receive ? 

31. If 6 shillings make a dollar, how many dollars in 7890 
shillings? 

Sir* Long Division, or, in general, when the divisor ex- 
ceeds 12. 

Ex. 1. A gentleman ^vided 896 dollars equally among his 
7 children ; how much did each receive ? Ans. 128 dollars. 

OPERATION. Having set down the divisor 

Dividend ^"^^ dividend as in short divi- 

Divisor 7 ) 8 9 6-( 1 2 8 Quotient. Z'^Jht'TtheT^JeS to 

* inark the place for the quo- 

J 9 tient. We then inquire now 

^ . many times 7, the oivisor, is 

^ ^ contained in 8, the first figure 

g g of the dividend, which is hunr 

dreds; and, finding it 'to be 1 

^ ^ hundred times, we write the 1 

for the hundreds^ figure in the 

51; What is long division 1 The difference between long division and 
short division 1 How do you arrange the numbers for lon^ division ? What 
do you first do after arranging the numbers for long division? Where do 
you place the figures of the quotient? 
5 • - 



50 DIVISION. 

Sttotient, and multiply the divkor, 7; hj it, writing the product, 7, under 
le 8, fit>m which we subtract it, ana to the remainder, 1, annex the 
9 of the diyidend, making 19 tens. We now inquire how many times 
7 is contained in the 19, and write the 2 obtained for the ten^ figure 
of the quotient We then multiply the divisor by it, and place the 
product under the 19, and subtract as before ; ana to the remainder, 
5, we annex the 6 of the dividend, making 56 units. We proceed 
next to find the unitt^ figure, and, after subtracting the product of the 
divisor multiplied by it from 56, find there is no remamder. Hence 
each one of the 7 children must receive 128 dollars. 

NoTB. — The preceding example and the four that follow are usually 
performed by short division, but are here iatrodnoed to illustrate more clearly 
the method of operation by long division. ^ 

Examples fos Practice. 

2. Divide 1728 by 8. • Ans. 216. 

8. Divide 987656 by 11. 

4. Divide 123456789 by 9. 

5. Divide 390413609 by 12. 

Ex. 6. A gentleman divided 4712 dollars equally among his 
19 sons ; what was the share of each ? Ans. 248 dollars. 

OPERATION. W'e first inquire how 

Dividend. many times 1 9, tne divisor. 

Divisor 19)4712(248 Quotient ^ contained in 47, the two 

3 3 left-hand figures of the div- 

• idend ; and, finding it to be 

9 1 2 times, we write the 2 in 

7 6 the quotient, multiply the 

divisor by it, and subtract 

15 2 the product fix)m the 47 ; 

15 2 and to the remainder, 9, 

-; annex 1, the next figure of 

tbs dividend, making 91. We next inauire how many times 19 is con- 
t£uned in 91, place Uie number, 4, in tne quotient, then multiply and 
subtract as before, and to the remainder, 15, annex 2, the last figure 
of the dividend, and, proceeding in like manner as before, after finding 
the quotient figure, there is no remainder. Hence the share of each 
of the 19 sons is 248 dollars. This illustration, except in omissions, is 
essentially like the preceding one. 



.51 . After the quotient figure is found, what is the next thin^ yon do ? 
Where do yon pfece the product ? What do you next do ? What is the 
next step ? How do yon then proceed ? Is long division the same in prin- 
ciple as short division 1 . . 



DIVISION. 61 

52f BtTLE. -^ Write (he divisor and dividend as in short dunsionj 
and draw a curved line at the right hand of the dividend. 

Then inquire koto many times the divisor is contained in the fewest 
figures on the left hand of the dividend that will contain it^ and write the 
result at the right hand of the dividend for the first quotierU figure, 

Midtiplg the divisor by the quotient figure^ and subtract the product 
from the figures of the dividend usedj and to the remainder annex the next 
figure of the dividend. 

Find how many times the divisor is contained in the number thus 
formed; write the figure denoting it at the right hand of the former 
quotiej^ figure. 

Thus proceed until aU the figures of the dividend are divided, 

NoTB 1. — If, when a figure is brought down, the number formed will not 
contain the divisor, a cipher must be placed in the quotient, and another 
figure of the dividend brought down, and so on until the number is laige 
enough to contain the divisor. 

NoTiB 2. — If there is a remainder after dividing all the figures of the 
dividend, it must be written as directed in the pr^^ing rule. (Art 49, 
Note 1.) 

Note 3. — The proper remainder is in all cases less than the divisor. If, 
in the course of the operation, it is at any time found to be as large as, or 
larger than, the divisor, it will show that there is an error in the work, and 
that the quotient figure should be increased. 

Note 4. — If, at any time, the divisor, multiplied by the quotient figure, 
produces a product larger than the part of the dividend used, it shows that 
the quotient figure is too large, and most be diminished. 

53 • Second Method of Proof, — Add together the remainder, 
if any, and all the products that have been produced by multiply- 
ing the divisor by the several quotient figures, and the result will 
be like the dividend, if the work is right. 

51. Third Method. — Subtract the remainder, if any, from the 
dividend, and divide the difference by the quotient. The result 
will be like the original divisor,, if the work is right. 

Note. — The first method of proof (Art 50) is usually most conven- 
ient. * 



52. The rule *for longj division ? How may you know when the quotient 
^gure is too small ? How may you know when it is too large ? — 53. What 
is the second method of proof? — 54. What is the third method 1 Can long 
division be proved by the first method of proof (Art 50) 1 



(3 



DIVISION. 

ExufPLEa FOB Prjlotice. 



Ex. 7. How many times is 48 contained in 28618 ? 

Ans. 596. 

OrKBATION. 

Dividend. 
Divisor 48)28618(5 96 Quotient 
240 



PBOOF BT KULTHTJCATIOIi; 

5 9 6 Quotient. * 
4 8 Divisor. 



461 
432 

298 
288 



4768 
2384 



1 Remainder. 



8. 



OPBSATXON. 



Dividend. 
Divisor 26)5698(219 Quotient 



6)5i 

»+5! 



28608 

1 Remainder. 

2 8 618 Dividend. 



PBOOP BT ADDTnOV. 

5 2 ) ^ 
2 6 y Products. 



49 
+2 6 


234) 

4 Renjainder. 


238 
+2 3 4 


5 69 8 Dividend. 


+4 Remainder- 

OPBBATIOK. • • 

Dividend. 
DMior 1 44) 1 3 8 2 4 ( 9 6 Qaottat. 
129 6 




• 

PBOOF BY nrnncnr. 
Dividend. 
96)13824(144i)iTi» 
9 6 


864 
864 


422 

884 

884 . 
884 


10. Divide 3276 by 14. 


Qiiotienei. Bttk 

284 


11. Divide 6205 by 17. 


365 


* This sign of addition denotes the aevnnl prodacta to be added. 



DIVISION. 58 

Quotieata. • Bam. 

12. bivide 3051 by 21. 145 6 

13. Divide 190850 by 25. 7634 

14. Divide 218579 by 42. 11 - 

15. Divide 9012345 by 31. 25 
.16. Divide 6717890 by 98- 88 

17. Divide 4567890 by 19. 5 

18. Divide 1357901 by 87. 6 

19. Divide 9988891 by 77, 66 ' 

20. Divide 9999999 by 69. 36 

21. Divide 867532 by 59. , 55 

22. Divide 167008 by 87. 55 
53. Divide 345678 by 379. 80 
24 Divide 3456789567 by 987. 714 

25. Divide 8997744444 by 345. 234 

26. Divide 4500700701 by 407. 277 

27. Divide 6789563 by 1234. 95 

28. Divide»781 12345 by 8007. 4060 

29. Divide 34533669 by 9999. 7122 

30. Divide 99999999 by 3333. * 
81. Divide 47856712 by 1789. 962 
32. Divide 345678901765 by 4007. 86268755 480 
83. Divide 478656785178 by 56789. 8428688 22346 

34. Divide 678957000107 by 10789561. 62927 2295060 

35. Divide 990070171009 by 900700601. 1099 200210510 
' 36. Divide tbree hundred twenty-one thousand three hundred 

dollars equally among six hundred seventy-five men. 

37. Four hundred seventy-one men purchase a township con- 
taining one hundred eighty-six thousand forty-five acres; what 
is the share of each ? 

38. A railroad, which cost five hundred eighteen thousand 
seventy-seven dollars, is divided into six hundred seventy-nine 
shares ; what is the value of each share ? 

39. Divide forty-two thousand four hundred thirty-five bushels 
of wheat equally among one hundred twenty-three men.. 

40. A prize, valued at one hundred eighty-four thousand seven 
hundred seventy-five dollars, is to be divided equally among four 
hundred seventy-five men ; what is the share of each ? 

41. A certain company purchased a valuable township for 
idne millions six hundred ninety-one thousand eight hundred 

5* 
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thirty-six dollars; each share was valued at seven thousand 
eight hundred fi%-four dollars ; of how many men did the 
company consist ? 

42. A tax of thirty millions fifty six thousand fi)ur hundred 
sixty-five dollars is assessed equally on four thousand five hun- 
dred ninety-seven towns ; what sum must each town pay ? 

r 

5f • When the divisor is a composite number. 

Ex. 1. A merchant bought 15 pieces of broadcloth for 1440 
dollars ; what was the cost of each piece ? Ans. 96 dollars. 

OPERATION. The factors of 15 are 8 

8)1440 doUs., cost of 15 pieces, and 5. Now, if we divida 

the 1440 dollars, the cost of 

5)480 dolls., cost of 5 pieces. ]lJTT' \^' ^"^^ 
^ ' ^ 480 doUars, the cost of 6 

ft /? J n J. jfi ' pieces, because there are 5 

y b dolls., cost ot 1 piece. times 3 in- 15. Then, divid- 
ing 480 dollars, the cost of 5 peces, by 5, we get the oapli of 1 piece. 

BuLE. — Divide the dividend by one of the factors, and the quotient 
ihu8 found by another , and thus proceed HU every factor has been made 
a divisor. The last quotient toiU be the true quotient required* 

Examples for Practice. 

Quotieiits. 

2. Divide 765325 by 25 == 5 X 5 30613 

8. • Divide 123396 by 84 = 7 X 12. . 1469 

4. Divide 611226 by 81, using its factors. 

5. Divide 987625 by 125, using its factors, 

6. Divide 17472 by 96, usmg its factors. 

7. Divide 34848 by 132, using its^factors. 

5«, To find the true remainder when there are several 
remainders in Hie operation. 

Ex. 1.- How many months of 4 weeks each are there in 298^ 
days, and how many days remaining ? 

Ans. 10 months and 18 days. 



55. What are the factors of 15? What do you get the cost of, in this, 
example, when you divide by the factor 3 ? Whai, when yoU divide by 6 f 
Why t The rule for dividing by a compoeite linmber 1 



DIVISION. 55 

7 )2 98 we first divide the 298 by 7, 

J \ J 9 J J ) and have 42 weeks and a re- 

ft i^j, 4 oays ( jg ^yg^ mainder of 4 days. Then, since 
1 0, 2 weeks ) 4 weeks make 1 mondi, we di- 

vide the 42 by 4, and have 10 
months and a remainder of 2 weeks. Now, to find the tme remainder 
in days, we multiply the 2 weeks by 7, because 7 days make a week, 
and to the product add the 4 days ; thus 2 X 7 as 14, and 14 -(-4 "■ 18 
days, for the true remainder. 

Rule; — Multiply each remainder j except the first, by all the dmsors 
preceding the one which produced it ; and the first remainder being added 
to the sum of the products, the amount will be the true remainder. 

NoTB. — There will be bat one product to add to the first remaindier when 
there are only two' divisors and two remainders. 

Ex. 2.* Divide 789 by 36, using the &ctors 2, 3, and 6, and 
find the true remainder. Ans. 33. 

OPERATION. Dividing by 2 

2)789 5 X 3 X 2 = 30, Ist Prod, gives 894 twos, 

q \QQ A 1 ifl+ P^™ 1X2= 2, 2d Prod, and 1 wnft re- 
3 )394 , 1, Ist Rem^. ^ ' ^^^ ^^^ „^i^g . ^ivid- 

6 )131, 1, 2d Rem. _ ingthe^wwbyS 

~2l, 5, 3d Rem. 33, trueRem. f^^ ^^^ ^%' 

remaining; and 
dividing the sixes by 6 gives 21 thirty-sixes, and 5 sixes = 30 re- 
maining ; therefore 1 4- 2 -|- 80, or 83, is the true remainder. 

Examples for Practice. 

3. Divide 934 by 55, using the fitctors 5 and 11, and find 
the true remainder? Ans. 54. 

4. Divide 5348 by 48, using the factors* 6 and 8, and find the 
true remainder. 

5. Divide 5873 by 84, usmg the factors 3, 4, and 7, and find 
the true remainder. 

6. Divide 249237 by 1728, usmg the factors 12, 6, 6, and 4, 
and find th^ true remainder. 

57t When the divisor is 1, with one or more ciphers at 
the right. 

Ex. 1. Divide 356 dollars equally among 10 men ; what will 
each man have ? • Ans. 35^ dollars. 

56. When there aie seyeral remainders, what is the role for finding the 
Ime renudoder ? The reason for this rote ? 



66 DIVISION. 

oFEBATios. To multiply by 10 we annex one 

110)3516 cipher, whicn liemoves each figure one 

place to the left, and thus makes the 

Quotient 3 5, 6 Bern. value denoted tenfold. Now, if we 
Or thus 3 5 16. reverse the process, and cut off the 

' ' * right-hand figure of the dividend by a 

line, we remove each remaining figure one place to the rtgM, and con- 
sequently diminish the value denoted the same as dividing by 10. The 
figures on the left of the line are .the quotient, and the one on the right 
is the remainder, which may be written over the divisor, and annexed 
to the quotient Hence the share of each man is d5^ dollars. 

Examples for Practice. 

QnotiAiit B4m. 

2. Divide 6892 by 10. 689 2 

3. Divide 4375 by 100 

4 Divide 24815 by 1000. 

5. Divide 987654321123 by 100000000. 

58* When the divisor has one or more ciphers on the 
Vight, and is not 10, 100, &c. 

Ex. 1. If I divide 5832 pounds of bread equally among 600 
soldiers, what is each one's share ? Ana. 9^^ pounds. 

I ) ^^\^ ^ solved mto the factors 6 and 100. 

6)5 8; 3 2, 1st Rem. We firat divide by the factor 100, 

<. 1 ' b^ cuttmg off two figures at the 

• 9, 4, 2d Bem. rigH and get 58 for 3ie quotient 
r\ ^v, a\ nn\ KQ \ Qc% and 32 for -a remainder. We 

Or thus, 6 I )58|32 then divide the quotient, 58, by 

9 4 3 2 ^^® other factor, 6, and obtain 9 

' for the quotient and 4 for a re- 

mainder. The last remainder, 4, bein^ multiplied by the divisor, 100, 
and 32, the first remainder, added, we obtain 432 for the true remainder 
(Art. 56). Hence each seedier receives 9||f pounds. 

59t Rule. — Cut off the ciphers from the divisor, and the same 
number of figures from the right of the dividend. 

Tlien divide the remaining figures of the dividend by the remaining 
figures of the divisor. 

■ ■ • . 

57. How do yoa divide by 10? How does it appear that this divides the 
number by 101 — 58. How do you divide by 600 in the example 1 How 
does it appear that this divides the number ? ^ 59. The general lule^l 
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Kora.— When by the opentioa tiiere is a last remainder, to it mast be 
annexed the fignres cat on finom the diyidend to form the tme remainder. 
Shoold there w no last remainder, then the significant fignres, if anj, cot 
off from the dividend, will form the tme remainder. 

Examples fos Pbactice. 

Qnotisnti* £(■&• 

2. Divide 8594 by 80. 44 74 

3. Divide 79872 by 240. 

4. Divide 467153 by 700. 

. 5. Divide 13112297 by 8900. 

6. Divide 71897654325 by 700000000. 

7. Divide 3456789123456787 by 990000. 

8. Divide 967231731328000 by 1020000000. 

9. Divide 33166405115000 by 1600000000. 

10. Divide 18191618562300 by 1000000000. 

11. Divide 4766666000000 by 55550000000. 



QUESTIONS INVOLVING FRACTIONS. 

Mk. If a unit or individual thing is divided into equal partly 
each of the parts is called a Fraction of the number or thing 
divided, ffence 

A Fraction is one or more equal parts of a uniL 

Illustrations. — 1. When any number or thing is divided into 
two equal parts, one of the parts is called one haff^ and .is written ' 
thus: \. 

2. When any number or thins is divided into ikree equal parte, one 
of the parte is called one third (4) : Uoo of thb parts are called two 
thirds d), 

8. When any number or thing is divided mio four equal parte, 
one of the parte is called one fourth (\) ; three o£ the parte, three 
fourths (I). 

4. When any number or thing is divided into five equal parte, one 
of the parte is called one fifth (\) ; two parte, ttoo fifths (|) ; three 
parte, three fifths (|) \ and four parts, four fifths (|). 

60. Whirt is a fraction ? What is meant by one half of any number or 
thipg? How is it written? What is meant by one third, and how is it 
written 1 What by one fourth, and how written 1 What by one fifth, and 
how written 1 What by four fifths, and how written ? How do you find one 
half of any number ? How one third 1 How one fourth ? &c. How many 
halves make a Whole one ? How many thirds ? How many fourths 1 H.onc 
many fifths 1 
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5. When any number or thing is divided into six equal parts 
what is one of the parts called ? Two parts ? Five parts ? 

6. When a number or thing is divided into 7 equal parts, 
what is 1 part called ? 2 parts ? 3 parts ? 4 parts ? 5 parts ? 
6 parts? 

' 7. When a number or thing is divided into 9 equal parts, 
what is 1 part called ? 2 parts ? 4 parts ? 5 parts ? 7 parts ? 
8 parts ? 

8. What is lAa{f of 4? Of 8? Of 16? Of2Q? Of 28? 
Of 32? 

9. Wh&t hi third of 9? Of 12? Of 15? Of 27? Of 30? 
Of 36? Of 60? 

10. What is 1 fourth of 8? Of 16? Of 20? Of 24? Of 
40?. Of 48? Of 100? 

11. Whatis l/y^A of 10? Of 25? Of 30? Of 35? Of 
45? Of 50? Of 55? Of 65? 

12. What is 1 sixth of 12? Of 18? Of 30? Of 42? Of 
60? Of 72? or 90? 

13. How many fourths in 1 apple ? 

14. How many fourths in 2 apples? In 3 apples? In 8 
apples? In 16 apples? 

15. How many iSfths in 1 barrel of flour ? In 3 barrels? In 
6 barrels ? In 7 barrels ? In 9 barrels ? 

16. How many sixths in 1 bushel of wheat? In 4 bushels ? 
In 7 bushels ? In 9 bushels ? In 12 bushels ? 

17. James owns 3 fifUis of a kite, and his brother Thomas the 
remainder, How many fifths does Thomas own ? 

Illustration. — Since there are 5 fifths in the kite, if James 
owns 3 fifths, there will remain for Thomas 5 fifths (|) less 3 fifths 
(f)=»2 fifths. Ans. 2 fifths. 

18. From a load of hay I sold 4 sevenths ; how many sev- 
enths remain ? « 

19. John Jones found a large sum of money; he gave 5 
eighths of it to the poor of the parish; how much did he reserve 
for himself? 

20. John Smith gave 2 ninths of his farm to his son, 3 ninths 
to his daughter, and the renuunder to his. wife ;'how many ninths 
did his wife receive ? 

Illustration. — Since he gave 2 ninths (f) to his son, and 3 
ninths (f ) to his daughter, he gave them both 4 -|- J =* ^ ; and 
since there are 9 ninths (f ) in the farm, his wife must have re- 
ceived # — !=♦• * Ans. |. 



QUESTIONS INVOLVING FRACTIONS. 69 

21. In a certain school -^ of the pupils -studj grammar, ^ 
study arithmetic, -^ geography, anH Ihe remainder philosophy. 
What part of the school study philQsophy ? 

22. J. Dow spends f of his time in reading, ^ in labor, and f 
in visiting. How large a portion of his time remains for eating 
and sleeping ? 

23. If a yard of cloth cost 8 dollars, what cost J of a yard ? 
What cost f of a yard ? 

iLLtJSTRATiON. — If 1 yard coet 8 dollars, ^ of a yard will cost J of 
8 dollars »: 2 dollars ; and if ^ of a yard cost 2 dollars, |^ will cost 
three dmes as much, or 6 dollars. Ans. 6 dollars. 

24. If an acre of land cost 24 dollars, whaf will ^ of an acre 
cost ? What will f cost ? 

25. When 96 cents are paid for a bushel of rye, what cost -J-^ 
of a bushel ? 

26. If -^ of a barrel of flour cost 2 dollars, what cost f of a 
barrel ? 

Illustration. — If ^ cost 2 dollars, ^ will cost 4 times 2 dollars 
-s 8 dollars. Ans. 8 dollars. 

27. If ^ pf an acre of land cost 24 dollars, what will ^ of an 
acre cost ? 

28. If ^ of a hogshead of molasses cost 11 dollars, what will a 
hogshead cost ? 

29. If 1^ of an acre of land cost 21 dollars, what cost ^ of an 
acre ? What cost an acre ? What cost 10 acres ? 

Illustration. — If | cost 21 dollars, i will cost \ of 21 dollars, 
and ^ of 21 dollars is 3 dollars ; and f will cost 8 times 8 dollars, or 
24 dollars, and 10 acres will cost 10 times 24 doUars, or 240 dollars. 

Ans. 240 dollars. 

80. If A^ of a hogshead of sugar cost 18 dollars, what costs 1 
hogshead ? What cost 4 hogsheads ? 

31. If f of a barrel of apples cost 150«cents, what costs a 
barrel ? What cost 10 barrels ? 

32. When 49 dollars are paid for -j/V-of a ton of potash, what 
must be paid for 2 tons ? 

33. How many half-barrels of flour are there in 2 and a half 
(2i) barrels? 

Illustration. — Since 1 barrel contams 2 halves, 2 barrels will 
contain 2 times 2 halves, or 4 halves, and the 1 half added makes 5 
halves. Ans. ^. 

34 How many half-bushels in 4^ bushels of oats ? In ^\ 
bushels ? In 7^ bushels ? In 9^ busheU? 
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35. How manj eighths of a dolhir in 2|. doDan ? In 4f dol- 
lars? In 7f dollars ?. In 9| dollars? Inl2^doUai8? 

86. How many tenths of an ounce in 4^ ounces ? In 5-^ 
ounces ? In S^ ounces ? In 10-]^ ounces ? 

37. How man J barrels of wine in 6 half (|) barrels ? 

Illustration. — l^nce it talces 2 halyes 'to make one whole one, 
there will be as many whole barrels in 6 half-barrels as 2 is contained 
times in 6, or S barrels. Ans. 8 barrels. 

38. How manj firkins of butter in f firkins ? In ^ firkins ? 
89. How many whole numbers inJ|^? Li-^? In*^? 

40. How many whole numbers in-^? Inf? In^? In^? 

41. If a skein of silk is worth 8^ cents, what are 6 Q^eins 
worth ? 

Illustbatiox. — If 1 skein is worth 3^ cents, 6 skeins are worth 
€ times as much ; 6 times 3^ are equal to 6 times 8 iemd 6 times ^ ; 
6 times 8 «» 18 ; 6 times ^ »» f »» 8 ; 18 cents -f- 8 cents >» 21 cents. 

Ans. 21 cents. 

42. Bought one pair of boots for 6^ dollars ; what must I pay 
for 4 pairs ? For 8 pairs ? For 10 pairs ? For 12 pairs ? 

43. Paid 12^ cents for one pound of cloves ; what will 6 
pounds cost ? 10 pounds ? 12 pounds ? 

44 If one pound of butter is worth 12 cents, what are 4} 
pounds worth? 




worth ^ 

cents and ^ i^. «. ^^^^, ^ „^^m»^^ .. ^^^^ ^.^ .^ ^^^^, w»^ ^ w. 

cents is 6 cents ; 48 cents and 6 cents are 54 cents. Ans. 54 cents. 

45. When lard is sold for 9 cents per pound, what must be 
paid for 7^ pounds ? For 8^ pounds ? For 9^ pounds ? 

46. Bought 1 poui^ of coffee at 16 cents ; what will 5^ pounds 
cost ? 3^ pounds ? 5^ pounds 7 6^ pounds ? 

47. If 1 yard of cloth is worth 20 cents, what is the value of 
16^ yards? 12^ yards? 8J yards? 11^ yards? 

48. If 1^ bushels of com cost 120 cents, what will 1 bushel 
cost? 

Illustaation. — 1^ bushels «e | bushels. Now, if f cost 120 
cents, ^ will cost ^ of 120 cents, or 40 cents ; and |, or a whole bushel, 
will cost 2 times 40 cents, or 80 cents. Ans. 80 cents. 

49. If 2| pounds of eoffee «ost 60 csnts, what will 1 pound 
cost ? 
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Illubtration. — 2^ pounds »= ^ pounds. If y cost 60 cents, \ 
will cost ^ of 60 centS) or 5 cents ; and -I, or a pound, will cost 5 times 
5 cents, or 25 cents. Ans. 25 cents. 

50. How many times will 60 contain 2f ? 

51. Paid 54 dollars for 7f barrels of oil ; what cost one bar- 
rel? • ^ 

52. How many times is 7^ contained in 54 ? 

53. How many cords of wood at 5^ dollars per cord, can 6e 
bought for 66 dollars ? 

54. How many times will 66 contain 5^ ? 

55. Gave forty dollars for 6f yards of broadcloth ; what cost 
lyaFd? 

56. How many times is 6§ contained in- 40 ? 

57. The distance between two places is 110 rods. I wish to 
divide this distance into spaces of 5^ rods each. Bequired the 
number of spaces ? 



CONTRACTIONS.* 
CONTRACTIONS IN MULTIPLICATION. 

61. To multiply by 25. 

Ex.1. Multiply 876581 by 25. Ans. 21914525. 

OPERATION. Y^Q multiply by 100, by annex- 

4)87658100 ing two ciphers to the multipli- 

oifti A K a K "o J X cand: and since 25, the multi- 

21914 5 2 5 Product ^^^^' -^ „^iy ^ y^^ft of 100, 

we divide by 4 to obtain the true product 

BuLE. — Annex two ciphers to the multiplicand, and divide it by 4. 

* If the principles on which these contractions depend are considered 
too difficult for the young pupil to understand at this stage of his progress, 
they may be omitted for the present, and attended to when he is further 
advanced. 

61. The rule for multiplying by 26 1 • TSie reason for the toJr'V 
6 
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Examples fob Pbactice. 

2. Mnltiply 76589658 by 25. Ans. 1914741450. 

8. Multiply 56789*717 by 25. 
4. Multiply 123456789 by 25. 

62. To multiply by 88i. 

Ex 1. Multiply 87678963 by 33J. Ans. 2922632100. 

oFEBATioN. Wc multiply by 100, as be- 

3)8767896300 fore ; and since 83J, the multi- 

• plier, is only one third of 100, 

2922632100 Product. we divide by 8 to obtain tlya-trno 

product. 

BuLS. — Annex ttoo ciphers to the midliplicandj and divide it by 3. 

Examples fob Pbactice. 

2. Multiply 356789541 by 33^. * Ans. 11892984700. 
8. Multiply 871132182 by 33f 
4. Multiply 583647912 by 83^. 

63. To multiply by 125. 

Ex.1. Multiply 7896538 by 125. Ans. 987067250. 

oPBEATioN. YTe multiply by 1000, by an- 

8 )789 65 38000 nexiiiff three ciphers to the 

Q Q T A c T o K A x> J s. mtdtiplicand ; and since 126, the 

987067250 Product. multipUer, is only ofw c^A^ of 

1000, we divide by 8 to obtain the true product. 

BuLE. — Annex three ciphers to the muUipHcandf and divide ii by 8. 
, . Examples fob Pbactice. 

— 2rMultiply 7965325 by 125. Ans. 995665625. 

^^^.i^MWjMhr 1234567 by 125. 
iai{j£.imil]iip^^Q49862 by 125. 

62. The rule for multiplyinc; by 33 J ? The reason for this rule ? — 63. The 
rule foir'jrfa<iitiitty«*gafe^nf«ifr "rte reason for the rule ? 



I 
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64. To multipfy by any number of 9's. 

Ex. 1. Multiply 47«9653 by 99999. Ans. 478960510347. 

oPEBATioN. By adding 1 to any number 

47 8 9 6530000 0' composed of nines, we obtain a 

4 7 8 9 6 5 3 nuniber expressed by 1 with as 

— many ciphers annexed as there 

478960510347 Product are nines in the number to 

^ which the 1. is added. Thus, 
999 -|- 1 ss 1000. Therefore, annexing to the multiplicand as many 
ciphers as there are nines in the multiplier is the same as multiplying 
the number by a multiplier too large by 1, and subtracting the number 
to be multiplied from this enlarged product will give the true product. 

Rule. — Annex as many ciphers to the muUiplicand as there are 9*8 
m the* mtdtiplierf and from this number subtract the number to be mul" 
tij^efL ' 

ExAMPtES FOB Practice. 

• 2. Multiply 1234567 by 999. Ans. 1233332433. 

' 3. Multiply 876543 by -999999. 

4. Multiply 999999 by 999999. 

#» 

CONTRACTIONS IN DIVISION. 

«5. To divide by 25. 

Ex. 1. Divide 1234567 by 25. Ans. 49382^^. 

opERAJTioN. Multipl3ring the dividend by 4 makes 

1234567 it four tunes as great ; therefore, to ob- 

4 tain the trjae quotient, we must divide by 

100, a divisor four tunes as great as the 

4 9 3 8 2| 6 8 Quotient, true one. This we do by cutting off two 
figures on the right. , 

EuLB. — Multiply the dividend by 4, and divide the product by 100. 

Examples fob Pbactice. 

2. Divide 9876525 by 25. Ans. 395061. 

3. Divide 1378925 by 25. 

4. Divide 899999 by 25. 



64. The mle for multiplying by any number of 9's t The reason for the 
role ? — 65. The rule for dividing by 25 % The reason for thfi t^^\ 
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66. To divide by 33*. 

Ex. 1. Divide 6789543 by 33^. Ans. 203686^2^^ 

OPERATION. Multipljring the dividend by 3 makes 

6789543 i* three times as great ; therefore, to . 

3 obtain the true quotient, we must divide 

— '■ by 100, a divisor three times as great 

203686|29 Quotient as the true one. This is done by cut- 
ting off two figures on the right. 

BuLE. — Multiply the dividend by 8, and divide the product by 100. 

Examples fob Pbacticb. 

2. Divide 987654321 by 33f Ans. 29629629^,^^ 

3. Divide 8712378 by 33^. 

4. Divide 4789536 by 33^. 

5. Divide 89676 by 33^. 

6. Divide 17854 by 33^. 

67. To divide by 125. 

Ex. 1. Divide 9874725 by 125. Ans. 78997^. 

OPERATION. Multiplying the dividend by 8 makei 

9874725 it eight tmies as great ; therefore, to ob- 

3 tain the true <]^uotient, we must divide 

by 1000, a divisor eight times as great 

78997 18 00 Quotient, as the true one. We do this by cut- 
ting off three figures on the right. 

KuLE. — Muhiply the dividend by 8, and divide the product by 1000. 

Examples for Pbaotice. 

2. Divide 1728125 by 125. Ans. 13825. 

3. Divide 478763250 by 125. 

4. Divide 591234875 by 125. 

5. Divide 489648 by 125. 

6. Divide 836184 by 125. 

66. The rule for dividing by a(3| ? The reas6n for the rule ?— 67. The 
role for dividing by 125 1 The reason for the role ? 
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MISCELLANEOUS EXAMPLES, 

INYOLYING THE FOREGOING BULBS. 

1. A bought 73 hogsheads of molasses at 29 dollars per 
hogshead, and sold it at 37 dollars per hogshead; what did 
he gain? 

2. B bought 896 acres of wild land at 15 dollars per acre, 
and sold it at 43 dollars per acre ; what did he gain ? 

3. N. Gage sold 47 bushels of corn at 57 cents per bushel, 
which cost him only 37 cents per bushel ; how manj cents did 
he gain ? 

4. A butcher bought a lot of beef weighing 765 pounds at 11 
cents per pound, and sold it at 9 cents per pound ; how many 
cents did he. lose ? ' 

5. A tavemer bought 29 loads of hay at 17 dollars per load 
and 76 cords of wood at 5 dollars a cord; what was the amount 
of the haj and the wood ? 

6. Bought 17 yards of cotton at 15 cents per yard, 46 gallons . 
of molasses at 28 cents per gallon, 16 pounds of te§, at 76 cents a 
pound, ani 107 pounds of coffee at 14 cents a pound; what was 
the amount of my bill ? 

7. A man traveled 78 days, and each day he walked 27 miles ; 
what was the length of his journey ? 

8. A man sets out from Boston to travel to New York, the 
distance being 223 miles, and walks 27 miles a day for 6 days in 
succession ; what distance remains to be traveled ? 

9. What cost a farm of 365 acres at 97 dollars pe#^acre ? 

10. Bought 376, oxen at 36 dollars per ox, 169 cows at 27 
. dollars each, 765 sheep at 4 dollars per head, and 79 elegant 

horses at 275 dollars each ; what was paid for all ? 

11. J. Barker has a fine orchard, consisting of 365 trees, atid 
each tree produces 7 barrels of apples, and these apples will 
bring him in market 3 dollars per barrel ; what is the income of 
the orchard? 

12. J. Peabody bought of E. Ames 7 yards of his best broad- 
cloth at 9 dollars per yard, and in payment he gBive ^^ssnr^ -^w 

6* - -- 
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one hundred-dollar bill ; how many dollars must Ames return to 
Peabody ? 

13. Bought of P. Parker a cooking-stove for 31 dollars, 7 
quintals of his best fish at 6 dollars per quintal, 14 bushels of rye 
at 1 dollar per bushel, and 5 mill-saws at 16 dollars each ; in part ' 
payment for the above articles, I sold him eight thousand feet of 
boards at 15 dollara per thousand ; how much must I pay him to 
balance the account ? 

14. In 1 day there are 24 hours ; how many in 57 days ? 

.15. In one pound avoirdupois weight there are 16 ounces; 
how many ounces are there in 369 pounds ? 

16. In a square mUe there are 640 acres;- how many acres 
are there in a town which contains 89 square miles ? 

17. What cost 78 barrels of apples at 3 dollars per bjurel ? 

18. Bought 500 barrels of flour at 5 dollars per barrel, 47 
hundred weight of cheese at 9 dollars per hundred weight, and 
15 barrels of salmon at 17 dollars per barrel; what was the 
amount of my purchase ? 

19. Bought 760 acres of land at 47 dollars per acre, and sold 
J. Emery 171 acres at 56 dollars per acre, J. Smith 275 acres at 
37 dollars per acre, and the remainder I sold to J. Eamball at 75 
dollars per acre ; how much did I gain by my sales ? 

20. Bought a hogshead of oil containing 184 gallons, at 75 cents 
per^ gallon ; but 28 gallons having leaked out, I sold the remain- 
der at 98 cents per gallon ; did I gain or lose by my bargain ? 

21. Bought a quantity of flour, for which I gave 1728 dollars, 
there being 288 barrels ; I sold the same at 8 dollars per barrel ; 
how much did I gain ? 

22. Purchased a cargo of molasses for 9312 dollars, there 
being 196 hogsheads ; I sold the same at 67 dollars per hogs- 
head ; how much did I gain on each hogshead ? 

23. A farmer bought 5 yoke of oxen at 87 dollars a yoke ; 37 
cows at 37 dollars each ; 89 sheep at 3 dollars apiece. He sold 
the oxen at 98 dollars a yoke ; for the cows he received 40 dollars 
each ; and for the sheep he had 4 dollars apiece. How much did 
he gain' by his trade ? 
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. 24 The sum of two.numbers is 5482, and the smaller' number 
is 1962 ; what is the diflference ? 

' 25. The difference between two numbers is 125, and the 
smaller number is 1482 ; what is the greater? 

26. The difference between two numbers is 1282, and the 
greater number is 6958 ; what is the smaller? 

27.^ If the dividend is 21775, and the divisor 871, what is the 
quotient? 

28. If the quotient is 482, and the divisor 281, what is the 
dividend ? 

29. If 144 inches make 1 square foot^ how manj square feet 
in 20736 inches ? 

30. An acre contains 160 square rods; how many square rods 
in a farm containing 769 acres ? 

31. A gentleman bought a house for three thousand forty- 
seven dollars, and a carriage and span of horses for five hundred 
seven dollars. He paid at one time two thousand seventeen 
dollars, and at another time nine hundred seven dollars. How 
much remains due ? 

32. The erection of a factory cost 68,255 dollars ; supposing 
this sum to be divided into 365 shares, what is the value of 
each? 

33. Bought two lots of wild land ; the first contained 144 
acres, for which I paid 12 dollars per acre ; the second contained 
108 acres, which cost 15 dollars per acre. I sold both lots at 
18 dollars per acre ; what was the amount of gain ? 

34. Sold 17 cords of oak wood at 6 dollars per cord, 36 cords 
of maple at 8 dollars per cord, and 29 cords of walnut at 7 dol- 
lars per cord. What was the amount received ? 

35. Daniel Bailey has a fine farm of 300 acres, which cosl 
him 73 dollars per acre. He sold 83 acrfes of this farm to Minot 
Tliayer, for 97 dollars per acre ; 42 acres to J. Russel, for 87 
dollars per apre;.75 acres to J. Dana, at 75 dollars per acre; 
and the remainder to J. Webster, at 100 dollars per acre. What 
was his net gain ? 

36. J. Gale purchased 17 sheep for 3 dollars each, 19 cows at 
27 dollars each, and 47 oxen at 57 dollars each. He sold his ' 
purchase for 3700 dollars. What did he gain ? 

37. Purchased 17 tons of copperas at 82.'dollars per ton. I 
sold 7 tons at 29 dollars per ton, 8 tons at 36 dollars ^i: Acso.^ 
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and the Temaindet at 25 dollars per ton. Did I gain or lose, and 
how much ? 

38. John Smith bought 28 jards of broadcloth at 5 dollars per 
yard ; and, having lost 10 yards, he sold the remainder at 9 dol- 
lars per yard. Did he gain or lose, and how much ? 

39. Which is of the greater value, 386 acres of land at 76 * 
dollara per acre, or 968 £)gshead8 of molasses at 25 dollars per 
hogshead? 

40. Bought of J. Low 37 tons of hay at 18 dollars per ton. I 
paid him 75 dollars, and 12 yards of broadcloth at 4 dollars per 
yard. How much remains due to Low ? 

41. A purchased of B 40 cords of wood at 5 dollars per cord, 
9 tons of hay at 17 dollars per ton, 19 grindstones at 2 dollars 
apiece, 37 yards of broadcloth at 4 dollars per yard, and 16 
barrels of ^our at 6 dollars per barrel ; what is tiie amount of 
A'sbill? 

42. John Smith, Jr., bought of R. S. Davis 18 dozen of 
National Arithmetics at 6 dollars per dozen, 23 dozen of Mental 
Arithmetics at 1 dollar per dozen, 17 dozen Family Bibles at 3 
dollars per copy ; what was the amount of the bill ? 

43. B. Hasseltine sold to John James 169 tons of timber at 

7 dollars per ton, 116 cords of pak wood at 6 dollars per cord, 
and 37 cords of maple wood at 5 dollars per cord ; James has 
paid Hasseltine 144 dollars in cash, and 23 yards of cloth at 4 
dollars per yard ; what remains due to Hasseltine ? 

44. J. Frost owes me on acoounl.375 dollars, and he has paid . 
me 6 cords of wood at 5 dollars per cord, 15 tons of hay at 12 
dollars per ton, and 32 bushels of rye at 1 dollar per bosheL 
How much remains due to me ? 

45. Gave 169 dollai% for a chaise, 87 dollars for a harness, 
and 176 dollars for a horse. I sold the chaise for 187 dollars, 
the harness for 107 dollars, and the horse for 165 dollars. What 
sum have I gained ? 

46. Bought a farm of J. C. Bradbury for 1728 dollars, for 
which I paid him 75 barrels of flour at 6 dollars per barrel, 9 
cords of wood at 5 dollars a cord, 17 tons of hay at 25 dollars a 
ton, 40 bushels of wheat at 2 dollars a bushel, and 65 bushels of 
beans at 3 dollars a bushel; how many dollars remain due to 
Bradbury? 
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68. United States Honey, establislied by Congress in 1796, is the 
legal currencj of the United States. 

TABLE. 



10 Mills 


make 


1 Cent, 


marked 


c. 


10 Cents 


(( 


1 Dime, 


u 


d. 


10 Dimes 


(( 


1 Dollar, 


u 


$. 


10 Dollars 


(( 


1 Eagle, 


Gents. 


E. 

Mills. 






Dinies. 


1 » 


10 




Dollan. 


1 »s 


10 r= 


100 


Ba«Ie. 


1 =» 


10 ^ 


100 = 


1000 


1 = 


10 = 


100 « 


1000 « 


10000 



I Namben, that is, numbers whose units are all of a single 
kind or denomination, have thus far been made use of in this 
work. 

The units or denominatifms of United States money increase 
from right to left, and decrease from left to right, in the same 
manner as do the units of the several orders in simple num- 
bers ; and may, therefore, be added, subtracted, multiplied, and 
divided in like manner as simple numbers. • 

Dollars are separated from cents by a point ( . ) called a separo' 
trix or decimal, point ; the first two places at the right of the point 
being cents ; and the third place, mills. Thus, $ 16.253 is read, 
sixteen dollars, twenty-five cents, three mills. 

Since cents occupy two places, the place of dimes and of cents, 
when the number of cents is less than 10, a cipher must be 
written in the place of dimes ; thus, .03, .07, &c. 

The Coins of the United States consist of the double-eagle, eagle, 
half-eagle, quarter-eagle, three dollars, and dollar, made of gold; 
the' dollar, half-dollar, quarterniollar, dime, half-dime, and tibree- 
cent piece, made of silver; the cent, made of copper, or of nickel 
and copper. 

Note 1. — Mill is from the Latin word milie (one thonsand) ; Cent, from 
centum (one hundred) ; Dime, from a French word signifying a tithe or tenth. 

68. What is United States money 1 Repeat the table of United States 
money. What is a simple number ? The denominations of United States 
money? How do they increase from right to left? How are they added, 
subtracted, multiplied, and divided ? How are dollars separated from cents 
and mills ? Whymust a cipher be placed before cents, when the number is 
less than 10 ? Why are two places allowed for cents, while onl^ qv>& >& 
allowed for mills ? Name the coins of the United St&ViA, 
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Th^ term Dollab Is said to be derived from the Danish word Daler, and 
this from Dale, the name of a town, where it was first coined. 

The symbol $ represents, probably, the letter XT written iqpon an 8, denot- 
ing U. S. (United States.) 

NoTB 2. — All the gold and silver coins of the United 'States ^re now made 
of one purity, nine parts of pore metal, and one part alloy. The alloy for 
the silver is pare copper ; and that for the gold, one part copper and one part 
silver. The cent is now made of nickel and copper, but formerly of pure • 
copper. • , 

The standard weight, as fixed by present laws, of the eagle, is 258 grains, 
Troy ; the silver dollar, 412^ grains; half-dollar, ld2 grains ; qaarter^ollar, 
96 grains ; dime, 38f grains ; half-dime, 19^^ grains ; three-cent piece, 11^^ 
grains ; and the cent, new coinage, 72 grains. 

Note 3. — The currency of Canada, established in 1857, like that of the 
United States, has for its unit the dollar, consisting of 100 cents, of 10 mills 
each. 

REDUCTION. 

(9* Bednetion of United States Money is changing the units of 
one of its denominations to units of another, of equsd value. 

70. To reduce from a higher to a lower denomination. 

Ex. 1. Eeduce 25 dollars to cents and mills. 

Ans. 2500 cents, 25000 mills. 

OPERATION. 

2 5 dollars. 

100 We multiply th« 25 bv 100, bc- 

9 Kn (\ n f cause 100 cents make 1 ooll^ ; and 

1 J( cents. multiply the 2500 by 10, because 10 



yyiilla makfi 1 cent. 



2 5 mills. 
Or thus, 2 5 000 mills. 



HuLE. — To reduce doUars to centSf annex two ciphers ; to reduce 
dollars to millsy annex threb ciphers; and to reduce cents to miUSf 
annex ONB cipher. 

NoTB. — Dollars, cents, and mills, expressed by a single, number, are 
reduced to mills by merely removing the separating point ; and dollars and 
cents, by ^annexing one cipher and removing the separatrix. 

71 •' To reduce from a lower to a higher denomination. 

Ex. 1. Eeduce 25000 mills to cents and dollars^ 

Ans. 2500 cents, $ 25. 

» , _— 

69. What is reduction of United States Money % — 70. What iS the rule 
for reducing dollars to cents and mills ? The reason for the rule ? How do 
you reduce dollars and cents to cents, or dollars, cents, and mills, to mills 1 
The reason for this rule % 
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OPS&ATIOir. «. 

1 )25000 mills. ^^ ^^^^ ^^ 25000 by 10, because 

100)2500 cents. 1^ nii^ls makes 1 cent ; and divide the 

2500 by 100, because 100 cents make 

2 5 dollars. • l dollar. 

Ortlius,2 6|0 0|0mills. 

RuLB.-^ To reduce mills to cents^ cut off one Jigure on the right ; 
to reduce cents to dollars^ point off TWO figures; and to reduce mills to 
doUarSy point off TBBJSX figures, 

>jf - 
Examples for Practice. 

1. Eeduce $ 125 to cents. Ans. 12500 cents. 

2. Beduce $345 to mills. Ans. 34^000 mills. 

3. Beduce 297 mills lo cents. 

4. Reduce 2682 mills to dollars. 

5. Reduce 4123 cents to dollars. 

6. Reduce $ 156.29 to cents. 

7. Beduce $ 16.428 to mills. 

8. Reduce $ 9.87 to mills. 

ADDITION. 

7l« RtTLE. — Write dollars j cents, and mUkj so (hat units of the 
same denomination shall stand in the same column. 

Add as in addition of simple numbers, and place the sqKtfaiing point 
directly under that above. 



Proof. — The proof 
bers. 


is the same 


as in addition of 


simple num- 


Examples for 


Practice. 




1. 


2. 


8. 


4. 


• .eta. m. 


• cts. m. 


8 et8.m. 


% ets. 


45.2 4 8 


7 5.6 43 


1 6.7 5 


147.8 6 


1 3.8 9 6 


16-8 9 7 


1 4.0 3 


7 8 9.5 8 


9 3.5 1 6 


4 3.816 


1 8.7 1 9 


. 4 & 6.3 7 


5 2.3 43 


5 8.3 1 3 


9 7.0 9 


9 1 1.3 4 


Ans. 2 4.998 


1 9 4.6 6 9 


1 4 6.4 3 6 


2 3 45.16 



71. What is the rule for reducing mills to cepts? For cents tcr dollars? 
BfiUs to dollars ? The reason for each T — 72. How must the numbers be 
written down in addition of United States money? How added? How 
pointed off ? The rule ? 
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i 



5.. 


6. 


7. 


8. 


• ots. m. 


• ct8.m. 


S ct8. m. 


• ct8. m. 


7 8 6.7 1 3 


8 7.0 5 9 


9 1.7 6 3 


7 8 6.7 1 3 


1 7 6.0 7 1 


3 7.8 1 


8 4.1 6 1 


3 4 5.6 7 8 


5 6 7.8 1 9 


81.475 


. 1 0.0 7 


9 7.0 1 7 


1 2 3.4 5 6 


4 0.07 8 


5 3.6 1 5 


8 6 1.0 9 


7 8 9.0 1 2 


2 1.1 5 6 


8 1.1 7 6 


12 3.47 6 


3 4 5.6 7 8 


8 1.1 7 7 


3 2.8 1 7 


987.016 


9 1.2 3 4 


33.6 21 


5 3.1 9 6 


3 4 5.705 


7 1 8.9 5 


2 8.0 9 3 


4 1.5 7 


3 5 7.0 9 1 



9. Bought a coat for $17.81, a vest for $3.75, a pair of 
pantaloons for $ 2.87, and a pair of boots for $ 7.18 ; what was 
the amount? 

10. Sold a load of wood for sevej dollars six cents, five 
bushels of com for four dollars seventy-five cents, and seven 
bushels of potatoes for two dollars six cents ; what y(BS received 
for the whole ? 

11. Bought a barrel of flour for $ 6.50, a box of sugar for 
$ 9.87, a ton of coal for $ 12.77, and a box of raisms for $ 2.50 ; 
what was paid for the various articles ? 

12. Paid $ 4.62 fbr a hat, $ 9.75 for a coat, $ 5.75 for a pair 
of boots, and $ 1.50 for an umbrella ; what was paid for the 
whole ? 

13. A grocer sold a pound of tea for $0,625; 4 pounds of 
butter for $0.75 ; 4 dozen of lemons for $0,875 ; 9 pounds of 
sugar for $ 0.80 ; and 3 pounds of dates for $ 0.375. What was 
the amount of the bill ? 

14. A student purchased a Latin grammar for $ 0.75,' a Virgil 
for $ 3.75, a Greek lexicon for $ 4.75, a Homer for $ 1.25, an 
English dictionary for $ 3.75, and a Greek Testament for $ 0.75 ; 
what was the amount of the bill ? 

15. Bought of J. H. Carleton a China tea-set fbr ten dollars 
eighty-two cents, a dining-set for nine dollars sixty-two cents 
five mills, a solar lamp for ten dolfih^ fifty cents, a pair of vases 
for four dollars sixty-two cents five mills, and a set of silver 
spoons for twelve dollars seventy-five cents ; what did the whole 
cost ? 

16. Bought three hundred weight of beef at seven dollars 
seven "cents per hundred weight, four cords of wood at six dollars 
four cents per cord, and a cheese for three dollars nine oentp ; 
what was the amount of the bill? 



SUBTRACTION: ^ 78 

SUBTRACTION. 

73* Rule. — Write the several denominaiiona of the $ubtrakend 
under the corresponding ones of Ike minuend. 

Subtract as in subtraction of simple numbers^ and place the separalrix 
directly under that above. 

Proof — The proof is the same as in subtraction of simple 
numbers. 

Examples fob Practice. 
1, 2. 8. 4 

• ets. m. • eta. • cts. n. • S eti. 

Min. 61.5 8 5 4 71.8 1 15 6.003 141.70 

Sub. 19.1 9 7 1 5 8.1 9 19.0 9 9 0.9 1 

Bern. 4 2.3 8 8 « 1 3.6 2 13 6.994 50.79 

5. 6. 7. 8. 

S ct8.in. S et8.m. S ete. m. $ cts. m. 

From 71.8 61 * 9 1.0 71 815.701 10781.303 
Take 19.19 7 19.0 9 5 9 0.8 8 ^9 9 9.0 9 7 

9. From % l\Sn take % 5.09. 

10. From $ 100 take $ 17.17. 

11. From one hundred dollars there were paid to one man 
seventeen dollars nine cents, to another twentj-three dollars 
eight cents, and to another thirtj-three dollars twentj-five cents ; 
how much cosh remained ? 

12. From ten dollars take nine mills. • 

13. A lady went " a shopping,** her mother having given ner 
fifty dollars. I^e purchased a di<es8 for fifteen doUiu^ seven 
cfents ; a shawl for eleven dollars ten cents ; a bonnet for seyen 
dollars nine cents ; and a pair of shoes for two dollars. How 
much money had she remaining? 

14. From one hundred di^lars there were taken at one time 
thirty-one dollars fifteen cents seven mills; at another time, 
seven dollars nine cents five mills ; at another time, five dollars 
five cents; and at another time, twenty-two dollars two cents 
seven mills. How much cash remained of the hundred dollars ? 

7.3. How do you wrtte down the iianibei8«ki gnbtraction of Uatt^ States 
money? How subtract? How pointed off 1 The rule 9 
7 • 



74 UNITED STATES MONEY. 

MULTIPUCATION. 

74 • Rule. — Multiply as in mulHplication of simple numbers. 
The product wiU he in the lowest denomination in the question^ which 
must he pointed off as in reduction of United States money. (Art. 71.) 

Vtoof. — The proof is the same as in multiplication of simple 
numbers. 

Examples for Pbactice. 

1. What will 143 barrels 2. What will 144 gallons 

of floiir cost at $7.25 per of oil cost at $1,625 a gal- 
bai;rel? Ans. $ 1036.75. Ion? Ans. $ 234. 

OPEBATlOir. OFBBATION. 

Multiplicand $7.2 5 Multiplicand $1,6 2 5 

Multiplier 14 3 Mtiltiplier 14 4 

2175 6500 

2900 6500 

725 1625 



Product $1036.75 Product $234,000 

3. What will 165 gallons of molasses cost at $0.27 a gal- 
lon? Ans. $44.55. 

4. Sold 73 tons of timber at $ 5.68 a ton ; what was the 
amount ? 

5. What will 43 rakes cost at $ 0.17 apiece ?. 

6. What will 19 bushels of salt cost at $ 1.625 per bushel? 
'k What will 47 acres of land cost at $ 37.75 per acre ? 

8. What will 19 dozen penknives cost at $ 0.375 apiece ? 

9. What is the value of 17 chests of souchong tea, each weigh- 
ing 59 pounds, at $0.67 per pound? 

10. When 19 cords of wood are sold at $5.63 per cord, 
what is the amount ? 

11. A merchant sold 18 barrels of pork, each weighing 200 
pounds, at 12 cents 5 mills a pound ; what did he receive ? 

74. How do you arrange tb« muUlplicanclfand maltipller in multiplication 
of United States money. 2 How mnltiply*? Of what denomination is the 
product 1 How must it be pointed off? Kepeat the rule. 



DIVISION. 76 

12. What cost 132 tons of haj at $ 12.125 per ton ? 

13. A fanner sold one lot of land, containing 187 acres, at 
$ 37.50 per acre ; another lot, contaming 89 acres, at $ 137.37 
per acre ; and another lot, containing 57 acres, at $ 89.29 per 
acre ; what was the amount received for the whole ? 

DIVISION. 

75« Rule. — IXvide as in division of simple numbers. 
The quotient will he in the lowest denomination of the dividend^ which ■ 
must be pointed off as in reduction of United States money. (Art. 71.) 

Note. — When the dividend consists of dollars only, and is either smaller 
than the divisor or cannot be divided by it without a remainder, reduce it to 
a lower denomination by aniexing two or three ciphers, as the case may 
leqaire, and the quotient will be cents or mills accordingly. 

Proof, -^ The proof is the same as in division of simple 
numbers. 

Examples for Practice. 

1. If 59 yards of cloth cos't 2. Purchased 68 ounces of 

$ 90.27, what will 1 yard cost ? indigo for $ 17. What did I 
Aqs. $ 1.53. give per ounce ? 

Ans. $0.25. 

OPERATION. OPERATION. 

BiTidend. «. Diyidend. •. 

DiTiflor 59)90.27(1.53 Qaottont Diyiaor 6 8 )1 7.0 (0.2 5 (Quotient 

59 136 



312 340 

2 9^5 340 

t 177 
177 

■» 

^^^89 acres of land cost $ 12225.93, what is the value-of 
IMOT? ** 

4. When 19 yards of cloth are sold for $ 106.97, what should 
be paid for 1 yard ? 

75. How do you arrange the dividend and divisor in division of United 
States money ? How divide ? Of what denomination is the quotient ? How 
pointed off? How do you proceed when the dividend is dollars only, and is 
cither smaller than the divisor or cannot be divided by it without a remain- 
der? ^Theralc? 



76 UNITED STATES MONEY. 

5. Grave $22.50 for 18 barrels of apples; what wias paid for 
1 barrel? For 5 barrels? For 10 barrels? 

6. .Bought 153 pounds of tea for $ 90.27 ; what was it per 
pound? 

7. A merchant purchased a bale of cloth^ containing 73 yards, 
for $ 414.64 ; what was the cost of 1 -yard ? 

8. If 126 pounds of butter cost $16.38, what will 1 pound 
cost? 

9. If 68 pounds of tea cost $58.59, what will 1 pound cost?- 

10. If 76 cwt of beef cost $249.28, what will 1 cwt cost? 

11. If 96,000 feet of boards cost $1120.32, what wiU a thou- 
sand feet cost ? 

12. Sold 169 tons of timber for $790.92; what was receivec^ 
for 1 ton? 

13. When 369 tons of potash are sold for $ 48910.95, whiU is 
received for 1 ton ? 

14. For 19 cords of wood I paid $ 109.25 ; what was paid for 
1 coi^? 

PRACTICAL QtlESnONS BY ANALYSIS. 

76* Analysis is an examination of a question b/ resolving 
it into its parts, in order to consider them separately, and thus 
render each step in the solution plain and intelligible. 

77. The price of one pound, yard, bushel, Ac, being 
given, to find the price of any quantity. 

Rule. — Multiply the price by the quantity. 

Ex. 1. If 1 ton of hay cost $ 12, what will 29 tons cost? 

Ans.'$348. 

ILlustrakok. — Since 1 ton costo $12, 29 tons wiU cost 29 times 
as much: $ 12 X 29 » $ 848. 

2. If 1 bushel of salt cost 93 cents, what will 40 bushels cost ? 
What will 97 bushels cost ? Ans. $ 90.'21. 

77. The price of 1 pound, &c., being given, how do you find the price of 
any ouantity ? The reason for this rule ? 



ANALYSIS. 77 

3. If 1 bashel of a|^les cost S.l.ed, what will 5 bushels cost ? 
What will 18 bushels cost ? • 

4. If 1 ton of clay cost $0.67, what will 7 tons cost? What 
will 63 tons cost ? 

5. When $ 7.83 are paid for 1 cwt of sugar, what will 12 cwt 
cost ? What will 93 cwt. cost ? 

6. When $0.09 are paid for 1 lb. of b^ef, what will 12 lb. 
cost? What will 760 lb. cost? 

7. A gentleman! paid $38.37 for 1 acre of land; what was 
the cost of 20 acres? What would 144 acres cost? 

8. Paid $ 6.83 for 1 barrel of flour ; what was the value of 
9. barrels? What must be paid for 108 barrels? 

78. The price of any quantity being given, to find the 
price of a unit of that quantity: 

RuiA. — Divide the price by ike quantity. 

9. If 15 bushels of com cost $ 10.35, what will 1 bushel cost ? 

Ans. $0.69. 

Illttstration. — Since 15 bushels cost $ 10.85, 1 bushel will cost 
one fifteenth part of $ 10.35 ; and one fifteenth of $ 10.35 »$ 10.35 
-^15=x$0.69. 

10. Bought 65 barrels of flour for $422.50; what cost one 
barrel ? What cost 15 barrels ? Ans. $ 97.50. 

11. For 45 acres of land a farmer paid $2025 ; what cost 1 
acre ? What 180 acres ? 

12. For 5 pairs of gloves a lady psud $ 3.45 ; what cost 1 
pair ? What cost 11 pairs ? 

13. If 11 toBs of hay cost $ 214.50, what'will 1 ton cost? 
What will 87 tons cost ? 

14 When $ 60 are paid for 8 dozen of arithmetics, what wiU 
1 dozen cost ? What will 87 dozen cost ? 

15. Gave $ 5.58 for 9 bushels of potatoes ; what will 1 bushel 
cost ? What will 43 bushels cost ? 

16. Bought 5 tons of hay for $85 ; what would 1 ton cost? 
What would 97 tons cost ? 

78. How do you find the price'of 1 pound, &c., the price of any quantity, 
being given ? The reason for this rule ? 

7* 



• 
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78 UinjED ^lAUTfiS MONEY. 

17. If J. Ladd will seU 20 Vb. c£ batter for $3.80, whal 
should he chAi*^ £cx 59 lb. ? 

18. Sold 27 acres of land for $ 472.50 ; what vaa the price of 
1 acre ? What should be given for 12 acres ? 

19. Paid $ 39.69 for 7 cords of wood; what will 1 cord cost? 
What will 57 cords cost ? 

20. Paid $ 10.08 for 144 lb. of pepper ; wLat was the price 
of 1 pound ? What cost 359 lb. ? 

21. Paid $ 77.13 for 857 lb. of rice ; what cost 1 H). ? What 
cost 359 lb.? 

22. J. Johnson paid $ 187.53 &r 987 gaL of molasses; what 
cost 1 gal. ? What cost 329 gaL ? 

23. For 47 bushels of salt J. Ingarsoll paid $26.32 ; what 
cost 1 bushel ? What cost 39 bushels ? 

T*. The price of any quantity and the price of a unit 
of that quantity being given, to find the quantity. 

Bulb. — Divide ^ whole price by ike price of a unit of the quantity 
required. - 

24. If I expend $ 150 for coal at $ 6 per ton, how many tons 
can I purchase ? . Ans. 25 tons. 

IjxusTBATiON. — Since I pay $ 6 for 1 ton, I can purchase as manj 
tons with $ 150 as $ 6 is contamed times in $ 150 : $ 150 -^ $ 6 » 25 ; 
therefore I can purchase 25 tons. 

25. At $ 5 per ream, how many reaxna of paper can be bought 
for $ 175 ? Ans. 35 reams. 

26. At $ 7.50 per barrel, how many barrels of flour can be 
obtained for $ 217.50 ? 

27^ At $ 75 per toa^ how many tons of iron can be purchased 
for $4875? 

28. At $ 4 per* yard, how many yards of clo& can be bought 
for $1728? 

29. How many ^nndred weight of hay can be bought for 
$ 9.66, if $ 0.6^ are paid lor 1 hundred weight ? 

30. Ji $ 6e.51 are paid for flour at $ 7.39 per barrel, how 
many barrels can be bought ? 

. 31. Paid $ 136.50 for wood, at $ 3.25 per cord ; how many 
cords did I buy ? 

79. Bkmaoybnfindibeqiiaatilyylliepdoedf l{x>and,&c.»MiiggiT«a 
nemsKMilbrtbenitol ' ' 
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BILLS. 

89» A Bill 18 a paper, given by mercluuits, eontaiiiiiig a state* 
meoi of goods sold, and thdr prices. 

An Invoiee is a bill of merchandise shipped or forwarded to a . 
purchaser, or selling agent. 

The Date of a WL is the time and place of the transaction. 

The bill is against the party owing, and in fomor of the party 
who is to receive the amount due. 

A biU is receipted when the receiving of ihe amount due is 
acknowledged by the painty in whose &vor it is. A derk, or any 
other authorized person, may, in his stead, receipt for him, as in 
bill 2. 

When the bill is in the form of an accounty containing items 
of debt and credit in its settlement, it is required to find the 
difference due, or balance, as in bill 5. 

What is the cost of each article in, and the amount due of, 
each of the following bills ? 

(1.) New Tarky May 20, 1856. 

Ih. John Smith, 

Bought of Somes & Gsiblet, 
82 gaU. Temperance Wtney at $ 0.75 
89 « Port do, " - .92 

24, pairs Silk Gloves, "^ .50 

$155.38. 

Received pagmenty 

SoMBS & Gbidlet. 



(2.) PkOade^MB, Mtrch 7, 1857. 

Jfefi*. Levi Webstbb, 

4 Bought o/* James Frankland, 

6 Un. Chocolate^ at $ 0.18 

12^ " Ihur, " .20 

6 pcdrs J^oes, " 1.80 

30 &. (hfuUeSy ^ .26 

$22.08. 

Beceived pagmmty 

JaUBS FsAKKLAin), 

^ Enoch Osgood. 

saWhitifatal? WhM is tn intoiMt WtaliiraMBi 
wben in fliyor,ol» party f B»w it » biU veoaipltd ? 
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(3.) 




Sl Lams, March 19, 1856. 


•. William Greenleaf, 




Bought (/Moses Atwood. 


86 ShcyveU, 


at 


$0.50 


90 Spades, 


u 


.86 


18 Hows, 


u 


11.00 


23 Handsaws, 


it 


3.50 


14 Hammers, 


« 


.62 


12 MiUrsaws, 


M 


12.12 


46 cwt. Iron, 


66 


12.00 
r $ 1105.02- 



(4) Boston, June 6, 1856. 
Mr, Ahos Dow, 

Bought of Lord & Greekleaf, 

37 (^c«<« GVe«n Jha, at $ 23.75 

42 « .BZocifc <fo. " 17.50 

43 Casks Wine, « 99.00 
12 Orates Liverpool Ware, « 175.00 
19 bbL Genesee Flour, « 7.00 
23bu.Bge, « 152 



$ 8138.71 



(5.) 
Mr, John Wade, 
1855. 



Apr, 5. 
u4w^. 7. 

iV(w. 1. 



1856. 
iTa^. 1. 

i^66. 10. 

Apr, 3. 



«Sixn Francisco, Mag 13, 1856. 
^0 Ater, Fitts, & Co., Br. 



To SO pairs Hose, 
« 17 " Boots, 
« 19 « *S^«, 
« 23 « Gloves, 



at 

66 



$1.20 

3.00 

1.08 

.75 



$ 184.77 



a-. 



27 Touhg Readers, 
10 6»V*ce^ Lexicons, 
7 Webster's Dictionaries, 

19 Folio'Bibles, 

20 Testaments, 



at 

« 

66 
66 



f 0.20 

3.90 

4.75 

2.93 

.37 



$ 140.72. 
$ 44.05. 



Balance due A., F., & Co. 
Received pagment, • , 

. . . Ater, Fitts, & Co. 



LEPGEB ACCOUOTS. 81 

« 

LBD6EB ACCOUNTS. 

81* A Mger is the principal book of aoconnts among mer- 
chants, in it are brought together scattered items of account 
often making long oohmms. As a rapid way of finding the 
amount of each, accountants generally add more than one oolomn 
at a single opemtiao. (Art 24.) 

The examples bek>w may be added both by the usual metiiod 
and by that which is more rapid. 



1. 


2. 


8. 


4 


t eti. 


• eU. 


• «««. 


• etb 


5.7 5 


l.«5 


7 1.1 


1 0.8 8 


8.15 


7.»8 


8 5.6 


82 0.12 


6.3 7 


6.3 8 


21.4 


2 80.47 


10.13 


5.5 t 


1 0,5 


151.5 3 


5.0 5 


3.2 5 


6 2.7 5 


.9-2 


12.5 


8.19 


1 3.1 3 


1 1.0 8 


8.0 


1.13 


1.8 7 


4 9.1 3 


.6 3 


1 •.! # 


16.0 2 


44.2 2. 


1.8 7 


1 5.2 5 


19.2 8 


6 0.81 


2 2.0 . 


13.45 . 


168.85 


6 2.7 5 


16.0 5 


6.17 


6 2a50 


8 5.15 


1.19 


.•9 


7 5.0 


70.0 6 


.81 


1.18 


2 5.2 


105 0.0 


10.0 


8.»7 


5 8.81 


8120.12 


11.8 8 


11.* 6 


8 3.1 9 


2 0.5 


.12 


8 5.1 5 


17.0 


16.0 9 


9.17 


1 8.9 1 


10.3 8 


9 0-0.1 1 


.3 3 


1M8 


4 0.12 


1 8 2 5.6 


6.2 2 


8M 4 


15.6 8 


10 5.10 


2.81 


1.8 8 


71.12 


8 5.4 6 


7.17 


2.7 5 


1 8.1 9 


67.6 8 


16.50 


1.2'fe 


1 0.0 


8 1.1 7 


11.2 5 


6.»» . 


18.2 


10.14 


.09 


2 5.5* 


1 3.1 6 


75.0 


21.17 


12Ji2 


2 5.0 


12 0.00 


8 2.0 


1 9.1 7 


1 2.5 5 


, 1 1 4.0 9 


14.0 6 


3 2.4 3 


1 1 1.1 


212.63 


.2 0.5 - 


. 4 6.8 7 


2 3 5.8 3 


108 0.48 



81 . What 18 a ledger ? How msf ledger oolnmits be added rapidly ? 



82 BEiWGTION. . 

REDUCTION, 

82* A Simpl0 Homlwr is a unit or a collection of units, either 
abstract) or concrete of a single denomination ; thus, 1 dcdlar, 
9 apples, 12, are simple numbers. 

A Compoond Nnmber is a collection of concrete units of several 
dencnninations, ti^en ooUectiyelj ; thus, 12£ 18s, 9d. is a com- 
pound number. 

A Denomiliate Nnmber. is any concrete number which may be 
changed to a different denomination. 

NoTB. — A Scale denotes the reladons between the different nnits of a 
nnmber. Simple numbers have a unijbrm scale of 10, bat compound numbers 
generally hate a vanpng scale. 

8S* Bednetton is the changing of a number into one of a dif- 
ferent denomination, but of equal value. 

It is of two kinds, Reducthn Descending and Reduction As- 
cending. 

IMactiOll DeUUldillg is the changing of a number of a higher 
denomination into one of a lower denomination ; as, pounds to 
shillings, &c. It is performed by multiplication. 

Badnetton Aseending is the dianging of a number«of a lower 
denomination into one of a higher denomination; as fiurthings 
to pence, &c. It is the reverse of Redaction Descending, and 
is performed by division. 

ENGLISH MOKEY. 
84t EngUdl or StelUng Koaey is the Currmiej «f England; 
TABLE. 



4 Farthings (qr. or far.) 


make 


1 Vv^J, 


d. 


12 Pence 


(( 


1 Shilling, 


s. 


20 Shillings 


44 


1 Pound, 


£. 


21 Shillings 


44 


- 1 Guinea, 


6. 


20 Shillings 


44 


1 Sovereign, 


sov. 






«U 


ftr. 


s. 


tt-^ 


i = 


4 


^ 1. 


• SSB 


12 ^ 


48 


1 » 20 


= 


240 = ' 


- 960 



) 



82. What is a simple number? A compound number? — 83. What is • 
reduction ? How many kinds of reduction ? What are they ? What is 
reduction descending ? Reduction ascending ? — 84. What is English 
money? Repeat the table. 



• REDUCTION. 83 

NoTB 1. — d£ Stands for th,e Ladn word Ubra, si^paifying a pound; s. for 
Baiidus, a shilling ; </. for denarim, a penny ; ^. for quaarans, a quarter. 

Note 2. — Farthings are sometimes expressed in. a fraction of a penny ; 
thus, I far. = i d. ; 2 far. = J d. ; 3 far. = | d. 

Note 3. — The Pound Sterling is' represented by a gold coin called a sov- 
ereign. Its usual current value in United States money is $ 4.84. . 

Note 4. — The term sterling is probably from Easterling, t)ie popoUur name 
of certain early Crerman traders in Bngland. 

Mental Exercises. 

1. How many ferthings in 3 pence ? In 9 pence ? 

2. How many pence in 2 shillings ? In 6 shillings ? 

3. How many shillings in 7 pounds ? In 10 poimds ? 

4. How many pence in 8 farthings ? In 24 ferthings ? 

5. How many shillings in 24 pence ? In 60 pence ? 

• 6. How many pounds in 40 shillings? In 80 shillings ? 
« 

Exercises for the Slate« 

85* To seduce from a higher to a lower denominatibn. 
Ex. 1. How many farOiings in 17£ 83. 9d. 3far. ? 

OPERATION. 

1 7£ 8s. 9d. 3far. We multiply the 17 by 20, because 

2 ^^ shillings juake 1 pound, anud to this 

• ^ product we add the 8 sMUings. We 

3 4 8 shillings. then multiply by 12, because 12 pence 

1 2 Biake 1 soiilhng, and to the product 

. ^ - we add the 9d. AgMu, we multiply 

4 1 b 6 pence. . ^y 4,xbecaise 4 fartfings make 1 pen- 

^ ny, and to this product we add the 

Ans. 1 6 7 4 3 farthings. ^ ^^'^ *^ '^^^'' ^^^^^ farthmgs. 

Rule. — Multiply the highest denomination given hy the nwnher re- 
quired of the next Umer denomination to make, one in the denomination 
muUqfUed. 7b this product add the corresponding denomination of tJie 
multiplicand J if there he any. Proceed in Uke manner^ tUl the reduction 
is hrougM to the denomination required, 

85. How do you reduce pounds to shilUnKS 1 Why multiply by 201 • B^w 
do you reduce shillings to pence? Why? Pence to ferthin^t Why? 
Guineas to shiUings ? The g«n«nil rule for reduction desic^ndki^l 



84 ^ UDVcnMK. 

8C« To reduce from a lower to a higher Jtoiomination. 
Ex. 2. How many pounds in 16743 &rthings ? 

OPEBATION. We divide by 4, becavse 4 farUungs 

4 ) 1 6 7 4 3 far. >nake ^ penny, ami the result is 4185 

pence, and the remainder, 8, is far- 

1 2 )4l8o d. Sfiur. things. We divide by 12, because 12 

2 ) 3 4 8 8. 9d. ^ pence make 1 shilling, and the result is 

^ * ^ ' S48 shillings, and the 9 remaining is 

1 7 £ 8s; pence. Lastb^, we divide by 20, be- 

Ans. 17£ 88. 9d. 3fer. TZii shilfiMs inake 1 pound, and 

the result is 17£ Ss. ; and by annexms 
all the remainders to the last quotient, we find the answer to be 17£ 
8s. 9d. Sfar. 

Bulb. — Ditnde ike hmett given denomkuxAon hy the number which U 
takes of that denomination to make one of the denomination next higher. 
The quotient thus obtained dunde in like manner^ and so proceed wUil 
U is brought to ihe denaminatian required. I%e kat quotknt, vn^ the 
remainders connected^ will be the answer. * 

3. In 9£ 18a. 7d. how many penoe ? 

4. In 2383d. how many pounds, &c ? 

5. How many fiuihings in 14£ lis. 5d. 2far. ? 

6. How many pounds in 13990&r.? 

TBOY WEIGHT. 

87. boy Wdt^t is the weight used ia weig^ii^ gold» silver, and 
jewels. 

TABLE. 

24 6naBs(gr.) msk^ 1 Pfennywei^ pwt 

20 Pennyweigto " 1 Ounce, oz. 

12 Ounces ** 1 Pound, lb. 



• 1 - 24 

Ib. « 1 — 20 =- 480 

1 » 12 mm 240 » 6760 

86. How do you reduce farthings to pence ? Why divide by 4 ? How 
do y6tt reduce p«noe to shtnings ? "Wbr ? Shiffings to pounds 1 Why ? 
Shififain to guinea^ ? Wlat is lihe general rule for ledttetioa aaeciidiii|rf 
What & Tioy Wcii^dNusd Ibr ? "BMpimi^ tabk.. . 
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KoTB I.— The OB. Hands toir ^aaa^ ^ Bp^sMk fer omiee. 

NoTB 2. — A gnxa or com of wheat, gathered out of the middle of the 
ear, was the origin of all the weights used in England. Of these grains, 32, 
well dried, were to make one pennyweight. Bat ui later times it was thought 
sufficient to divide the same pennyweight into 24 equal parts, still called 
grains. * 

Note 3. — Diamonds and other preciotis stones aie weighed hy what is 
called Diamond Weighty of wjiich 16 part$ make 1 grain.; 4 grains, 1 carat 
1 grain Diamond Weight is equal to | of a grain Troy. 

NoTB 4. — The Troy pound is the standard unit of wight adopted hy the 
United States Mint, and is the same as the Imperial Troy pound of Great 
Britain. • 

He]^tal Exebcisbs. 

1. How manjr gr. in 2pwt ? In lOpwt. ? 

2. How many pennj^weights in 4oz. ? In 20oz. ? 

8. How man/ ounces in 21b. ? In 51b. ? In lOIb. ? 
> L How many pennyweights in 48gr. ? In 96gr. ? 

5. How many ounces in 40pwt. ? In 120pwt. ? 

6. How many pounds in 24oz. ? In. 60oz ? In 120qz. ? 

Ex^BCISES FOR THE SlATE. 

I. How many grains in 72H). 2. In 410887 grains, how 

lOoz, 15pwt. 7gr. ? many pounds ? 



OPEBATIOK. 

7 2 B). lOoz. 15pwt 7gr. 
-12 

8740011068. 

2 

17 4 9 5 pennyweights. 
24 


OPBBATION. 

24)419887gr. 
20)l7495pwt7gr. 
12)87 4oz. 15pwt. 
7 2 Uk 20oz. 
Ans. 721b. lOoz, 15pwt. 7gr. 


69987 
84990 





Ans. 419 8 8 7 grains. 



87. What was 1iie<»iginid of aU weights in England? How many of these 
grains did it take to Budee a- pe nnywe ight? How many grains in a penny- 
weight now ? By vfast we%ht me diMHonda mi^^f Wh»ir« the sfimd- 
ard at the mkit ? thw dp yoa ndnee poonds to gxalna % GSim lb» immom 
of the operation. Bow do yoR wto» faii»ta pniwiii 
8 
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8. How many grains in 76pwt. 12gr. ? 
4 How many pennyweights in 183 6gr. ? 

5. In 761b. 5oz. how many grains ? 

6. In 440160 grains -how many, pounds ? 

7. How many pennyweights in 1441b. 9oz. ? 

8. How many pcmnds in d4740pwt ? 

9. How many pounds in 17895gr. ? 

10. In 31b. loz. 5pwt 15gr. how many grains ? 

11. A valuable gem weighing 2oz. 18pwt 12gr. was sold for 
$ 1.37 per grain ; what wa& the sum paid ? 

APOTHECABIEI^ WEIGHT. 
88. Apotheearies' Weight is used in mixing medicines. 
TABLE. 

20 Grains (gr.) make 1 Scruple, sc. or 9 

8 Scruples " 1 Dram, dr. or 5 

8 Drams ' " 1 Ounce, oz. or 5 

12 Ounces « 1 Pound, lb. or ft 

se. gr. 

dr. 1 =- 20 

o«. 1 « 8 =« 60 

lb 1 « 8 = 24 = 480 

1 -= 12 «* 96 «= 288 s= 6760 

Note 1. — In this weight the pound, ounce, and grain' are the same as in 
Troy Weight. 

NoTB 2. — Medicines are nsoally bought and sold by Ayoirdupois Weight. 

NoTB 3. — Of fluids, 45 drops, or a common tea-ppoonful, make about 1 
fluid dram ; 2 common table-spoonfuls, about 1 fluid ounce. 

Mental Exercises. 

1. In 40 grains how many scruples ? In 60gr. ? In 120gr. ? 

2. In 5 scruples how many grains ? In lOsc. ? In 40sc. ? 

3. In 3 drams how many scruples ? In'lOdr. ? Jn 17dr. ? 

4. How many pounds in 48 ounces ? In 96oz. ? In .144oz. ? 

5. How many omices in 24 drams ? In 64dr. ? In 96dr. ? 

88. For what is Apothecaries' Weight used ? What denominations of this 
weight are the same as those of Troy Weight ? By what weight are medi- 
cines usually bought and sold ? Repeat the table. 
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Exercises fob the Slate. 

1. In 4:01b. 8oz. 5dr. Isc. 7gr. 2, How many pounds in 

how manj grains ? 234567 grains ? 

OPBBATION. OFBBATION. 

4 01b.8oz.5dr.l8C.7gr. 20 )28456r gr. 
J_?. 8 )11728 sc. 7gr. 

488ounces. 8 ) 8 90 9 dr. Isc. 

r^^A 12)488oz.5dr. 

8909drams. ' 

3 .4 1b. 8oz. 



117 2 8 scruples. 

2 ' Ans. 401b. 8oz. 5dr. Isc. 7gr. 

Ans. 2 8 4 5 6 7 grains. 

3. How many scruples in 761b. ? • 

4. How many pounds in 218889 ? 

5. How many grams in 1441b. ? -c 

6. How many pounds in 829440gr. ? 

7. In 121b 8S 33 19 18gr. how many grains? 

8. In 73178 grains how many pounds ? 

9. In7S6329of tartar emetic, how many doses of 20gr. 
each? 

AVOIRDUPOIS WEIGHT. 

89* ATOirdopois Weight is used in weighing almost every kind 
of goods, and aU metald exc^t gold and silver. 







TABLE. 








16 Drams (dr.) 




make 


1 Oftnce, 






oz. 


16 Ounces 




(( 


1 Pound, 






lb. 


25 Pounds 




u 


1 Quarter, 






qr. 


4 Qnarters 




u 


1 Hundred 


Weight, 


ewt. 


20 Hundred Weight 




u 


1 Ton, 


01. 




T. 

dr. 






< 


lb. 


1 


ss 


16 




qr. 




1 BC 


16 


r=s 


256 


ewt. 


1 


-ae 


25 » 400 


ss 


6400 


T. 1 = 


4 


ss 


100 = 1600 


Z=l 


25600 


1 » 20 ^ 


80 


= 


2000 = 82000 


=« 


612000 



88 How do you reduce pounds to grains ? The fcason for the operation 1 
How do you reduce grains topounds ? The reason for the operation 1 — 
89. For what is Avoirdupois TVeight used ? Recite the table. 
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NoTB 1. — In O0t llw e stmdi for emhak, flie Latte for one htmdrtd, and 
wt, for weight, 

NoTB 2. -^ Tlie laws of most of the States, and common practice at the 

{>re8ent time, make 25 poonds a qoarter. Bat formerly, 28 poands were av- 
owed to make a quarter, 112 pounds a hundred, and 2240 pounds a ton, as 
is still the standard.of the United States government at the custom-houses. 

NoTB 3. — Avoirdupois is from the French avoir dn poid, to have weight. 

KoTB 4. — I pound Avoirdupois ^ 7000 gs. Tioj « lib. 2o8. U pwt 16 
gr. Troy ; lib. froj, or Apothecary = 5760gr. Troy = ISob. 2tH dr. 
Avoirdupois ; loa. Troy, or Apoth. » 480gr. Troy = los. l-X^ dr. Av. ; 
loz. Av. « 437igr. Troy t=t I8pwt .%r. Troy ; Idr. Apoth. » iogr, Troy » 
2^^r. Av. ; Idr. At. = 27jigr. Troy = Ipwt. aj^. Troy ; Ipwt Troy = 
a4gr. Troy ^ iff o^t^^-^^^-; Isc. Apoth.:=20gr. Troy»^of adr. Av.. 

Mental Exebgises. 

1. How many drams in 3oz. ? In7oz.? In lOoz.? Inl2oz.? 

2. Howmany4>unce8inl01b.? In 151b.? InlS»b.? LilOOIb.? 

3. Ho:p7 many poands in 2 quarters ? In dqr. ? hi 20qr. ? 
4^ How many quarters in lOcwt ? In l:6cwt ? In 17cwt. ? 

5. How many tons in SOcvt ? In lOOcwt ? In 600cwt. ? 

6, How many hundred weight in 16qr. ? In 48qr. ? In 96qr. ? 

Exercises for the Slate. 

1. Hoiv many pounds in 176T, 2. In d5d7901b. how 

17cwt 3qr. 151b.? many t<Mis? 

OPERATIOH. OPBBAtlOXr. 

1 7 6 T. 17cwt 3qr. 151b. 25)353790 lb. 
20 



4 ) 14151 qr. 151b. 
3537hundredweight. 20 ) 3 5 3 7 cwt 3qr. 

1 7 6 T. 17cwt. 



> 



14151 quarters. 

25 176Tf 17cwt. 8qr. 151b. Ans. 

70770 
283 2 

35 37 90 pounds, Ans. 

89. How many pounds are now allowed for a cwt, and how many for a quar- 
ter of a cwt., in most of the United States, in buying and selling articles by 
weight ? How many at the custom-houses ? How do you reduce tons to 
drams 1 The reason for the operation 1 How do yon reduce drams to tons ? 
The reason for the operation 9 
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8. In 16T. 19ewt. Oqr. l.Olb. lloz. 5dr. how many drams ? 

4. In 8681141 drams how many tons? 

5. In 679cwt. how many pounds ? 

6. In 679001b. how many cwt ? 

7. What co§t 17cwt 3qr. 181b. of beef, at 7 cents per 
poand? 

8. What cost 48T. 17cwt of lead at 8 cents per pound ? 

CLOTH MEASURE. 

90* Cloth leasnie is used in measuring cloth, ribbons, lace, and 
ot&er articles sold by the yard or elL 



TABLE. 



2| Inches (in.) make 

4 Nails . " 

4 Quarters " 

8 Quarters " 

d Quarters '^ 



yd. 
E;E. 1 

1 - li 



1 Nafl, 

1 Quarter of a Yard, 

1 Yard, 

1 Ell Flemish, 

1 Ell English, 


na. 
"^d 
E.E. 


Da. 


in. 


qr. 1 


== H 


B.P. 1 «, 4 


« 9^ 


1 = 3 \= 12 


-= 27 


Ij. «= 4 == 16 


-= , 36 


la = 6 =i 20 


» 45 



Note. — The EU French is '6 quarters ; the Ell Scotch, 4qr. l^in. 

Mental Exercises. 

1. In 2 quarters how many nails? In 5qr.? In 8qr.? In 
20qr. ? In25qr.? InSOqr.? In40qr.? 

2. In 3 yards- how many quarters ? In 7yd. ? In 8yd. ? 
In 14yd.? In 19yd.? In 100yd. ? In20Qyd.? 

3. ^How many quartei?^ in 8 nails ? In 20na. ? In 48na. ? 

4. How many yards in 20 quarters ? In 40qr. ? In lOOqr. ? 

EXEBCISES FOB THE SlATE. 

1. How many nails in 47 yd. 2. In 765 nails how many 

3qr. Ina. ? yards ? 

90. For what is cloth measure used ? Repeat the table. Is the ell Freach 
longer or shorter than the ell English 1 What makes an ell Scotch ? 
8* 
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4 7 yd. 3qr. Ina. 4) 7 65 im. 

' f 4)191 qr.lPH, 

IQlquarters. Ans. 4 7 yd. 8qr. Ina. 

Ana. 7 6 5 xiails. 

8. In 144yd. 8qr. how many qnarters? 

4. In 579 quarters how many yardd ? 

5. In 17£. £. 4qr. Sna. how many sails? 

6. In 359 nails how many ells Englkh ? 

7. In 126yd. Oqr. 8na. how many nails? 

8. In 2019 nails how many yards? 

9. What cost 49yd. 8qr. of cloth, at $2.17 por quarter? 

10. What cost 144yd. Iqr. Sna. of doih, at 25 cents per nail? 

«- 
LONG IflBASUBE. 

91. Liliear or lOBg HoUHin is used in maasnring distiyices in 
any direction. 

TABLE. 

12 Indies (in.) make 1 Foot, ft 

8 Feet " 1 Yard, yd. 

54 Yards, or 16J Feet ^ " 1 Bod, or Pole, . rd. 

40 Bods '' 1 Furlong, fur. 

8 Furlongs, or 820 Bods, '« 1 Mile, m. 

8 Miles «' 1 League, lea. 

69J Miles (nearly) " 1 Degree, d^. or °. 

860 DeffWA *' 1 CSrcle of the Earth. 

it in. 

y^ 1 =. ' 12 

rd. 1 » 8 « 36 

ftir- 1 « - 5^ » 16^ » 198 

m. 1 •« 40 « 220 1— 660 » 7920 

, 1 * » 8 —820 -« 1760 -« 5280 -» 68360 

90. How do you rsdnoe yards to ^ails ? How do you redatie nails to yards ? 
The rsasea Ibr tbs opmBea ? — 91. Bow Is liaear or long measure used ? 
Bepeal t^ table. 
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NoTB 1. — 12 lines make 1 incli ; 4 inches, 1 hand ; 6 feet, I hi£bom ; ^Af 
of a degfee of the eircapifereiioe of the earth, 1 knot, or geographical mile, 
equal to l\i statute miles. 

NotB 2. — The yctrd is the standard tmii of linear measoro adopted by the 
United States government, and it is the same as the imperial yard of Great 
Britain. A metre, the unit of linear measure, as established by the Flench 
government, is equal to about 39^1^ English inches. 

NoTB 3. — The English statute mile is the same as that of liie United 
States, but that of other countries difiers in value fron^ it ; as the German 
short mile is equal to 6857 yards, or about 3 A English miles ; the German 
long mile, to 10125 yards, or about 5} Englisn miles;, the Prussian mile, to 
8237 yards, or about 4^ English miles ; the Spanish common league, to 
7416 yards, dr about 4^ English miles ; the Spanish judicial league, to 4635 
yards, or about 2f English milet. 

Note 4. — A degree of longttnde is ^W of any eirde of latitude. As 
the drcles of latitude diminish in length, the degrees of longitude vary in 
length under different parallels of latitude. Thus, under ihe equatw, the 
length of a degree of longitude is about 69^ statute miles ; at^ 25<' of latitude, 
62^ miles ; at 40<^ of latitude, 53 miles ; at 42^ of hititude, 51^ miles; at 
490 of latitude, 45^ miles; at 6O0, 34^ miles. 

Mental Exbbcises* 

1. How wmy mchea in 4 feet? la lOft.? In 12fL? In 
20ft.? 

2. How many feet in two yards ? In 5 yd. ? In 20yd. ? In 
18yd.? 

8. Howmany rods in 2.fdrlongs? In 8fnr. ? In Ifdr. ? In 
30fur.? InlOOfur.? In 200fur. ? In400fur.? 

4. How many kagnes in 9 miles ? In 21m. ? In 81m ? In 
144m.? In 40m.? In 50m.? In 80m.? . 

5. Howmanyfiirldngsifrl20rods? Ind60rd.? Inl440rd.? 

6. How many yards in 99 feet? In 66ft. ? In 14^ ? 

7. How many feet in 108 inches ? In 144in. ? In 1728 in. ? 

Exercises cor the Slate^ * 
1. In 66deg. 56m. 7£ur, STrd. 12ft. 9ii>..bow many inches ? 

91 . How many lines make 1 inch ? How many inebes I hand ? How many 
feet 1 fathom ? What is the standard unit of Ikiear measure adopted bylhe 
United States ? Is the value of the mile the saine in all countries? How 
much is a de^rree of longitude under the equator ? At 40^ of latitodio f At 
420of ktitade? AteOPof fauatwief 
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OPERATION. 

6 6 deg. 56m. 7fiir. d7rd. 12ft. 9in. 
69J 



2. In 292849479 inches how 



6 many degrees ? 

2 1 OPEHATION. 

—rrz .. 12)292849479 

4 6 2 1 miles. 

8 . 16i) 2 44041 23fL Sin. 



3 6975 fur. _2 2 

— ^ S3 )48808246 |_i2ft. 6m. 

147903^ rods. 40 ) 1 47 9 3 7 rd. 25-^2= 

8874224 8 ) 3 6 9 7 5 fur. 37rd. 

1479038 6 94)4621 miles 7fur. 

739518^ -6 6 



244041 2r2ift. '415 )27726 

L^ 6 6 deg. '66i 

2 9 28 49 4 7 9in.Ans. [6 = 66m. 

66deg. 56m. 7fur. 37rd. 12^11. 3in. 
• ^ i = 6 in. 

66 56 7 37 1? 9Ans. 



Note. ~ To multiply by ^, we take J. of the mnltipticand. — To divide 
b^ 16^, we first reduce both the divisor and dividend to halves, and then 
divide^; and the remainder being 25 half-feet, is equal to one half as many 
feet, or 12ft. 6in. We adopt the same principle in dividing by 69^ ; the 
remainder being 336 sixths of miles, is equal to one sixth as many miles, or 
56 miles. As half a foot is equal to 6 inches we add them to the 3 inches, 
and have the 9 inches in the answer. 



3. In 47 miles how many feet ? 

4. In 248160 feet how many miles ? 

5. In 78deg; 50m. 7fur.^30rd. *5yd. 2ft. lOin. how many 
inches ? 

6. How many degrees in 345056794 inches ? 



91 . How do you reduce degrees to inches 1 The reason of the operation ? 
How do you reduce incies to degrees ? The reason for the operation ? How 
do you multiply by ^ ? How do you divide by l^ and find ihe true xemiUB- 
der ? How do you obtain the true wasftf^ i»'ex«nipl€# q€ this ^md4 . ^ 
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SUBVETOBS* MEAaXJU. 

92. Snrreyon' learaie is used by surveyors in measuring land, 

roads, dec . . 

TABLE. 



7^ Inches (in.) 
25 Linkff 

100 Links, 4 Poles, or 66 Feet, 
10 Chains 
8 Fttrkmgs, or 80 Chains* 


make 

u 

u 
(( 
ii 


1 link, 
1 Pole, 
1 GhiMD, 
1 Furlong, 
iMile, 


cha. 
for. 
m. 






L 


in. 


eha. 


p- 


1 « 
25 » 


'S 


tat. Is 


4 » 


100 » 


792 


m. 1 =« 10 =« 


40 » 


1000 = 


7920 


1 » 8 » 80 » 


820 ^ 


8000 » 


63860 



NoTlB. — iGranter's chain^ in lenj^h 4 poles, or 66 feet, and divided into 
100 links, is that mostly used in ordlnaiy land surveys ; but in locating roads, 
and like public works, an engineer's chaia is usually 100 feet in len^, con* 
taining 120 links, each 10 inches long. 

Mental Exebcises. 



1. In 2 poles how many links ? In 4 poles ? In 7 poles ? 

2. In 5 chains how many links ? In 8cha. ? In lOcha. ? 

3. How many poles in 50 links ? In 75L ? In 125L ? 

Exb&cises von the Slate. 

1. How many links in 7m. 2. In 61680 links how many 
*5fur. 6cha. 30L ? miles ? 

CmtLHTtOlt. OPERATION. 

7 m. 5fur. 6cha.^0L 100 )»i680L 

-JL ^ 1 ) 6 1 6 cha> SOL 

eiforlongs. • 8)61fur.6cha. 



7 m. 5fur: 



616 chtund. 

lOQ ^ Ans. 7m. 5fur. 6eha. SQL . 

616 3 links, Ans. 

3. How many miles in 4386 chains ? 

92. For what is surveyors' measure used? Itedte the table. ^# do you 
reduce miles to Ui^ ? The reason for the operation ? How do you reduce 
inches to chains ? TomUesI Die reason of the operation ? 



M 
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4. In 54m. 66cha. how many chains? 

5. In 75m. 49cha. how manj poles ? 

6. How many miles in 24196 poles ? 

7. How many links in 7m. 4fiir. dOrd. ? 

8. How many miles in 60750 links ? 

SUBFAOE OB SQUABE IfEASUBE. 
98. Sqaaif iMttlllt is used m measuring surfaces of all kinds. 

TABLE. 



144 Square inches make 


1 Square fbot, 


ft. 


9 Square feet " 


1 Square yard, 


yd. 


SO)- Square yards, or 7 ^ 
272} Square feet, > 


1 Square rod or pole, 


P- 


40 Square rods or poles ^ 


1 Rood, 


R. 


4 Boods, or 160 poles, « 


1 Acre, 


A. 


640 Acres « 


1 Square mile. 


S.M. 


. 


ft. 


in. 




yd. 1 = 


144 


p. 


1= 9 = 


1296 


B. 1«. 


801 »- 2721^ 
1210 = 10890 = 


89204 


A. 1=« 40 = 


1568160 


S.M. i« 4» 160 = 


4840 =- 43560 = 


6272640 


1 = 640 = 2560 = 102400 » 8097600 « 27878400 » 4014489600 



Note. — A square is a figure haying four equal sides and four equal aagles. 
When the four lines are each 1 foot in length, the space enclosed is 1 square 



Jbot; when I yard in length, I square 
rod; and so for any other dimension. 



when 1 rod in length, I square 



8fb. » lyd. 







Square 
foot. 








• 







In this diagram the large square represents 
, a square yard, and each of the smaller Bcm&res 
within it represents one square foot' ^ow, 
since there are three rows of small squares, 
and three square feet* in each row, there will 
be 3 sq. ft. X 3 = 9 sq. ft. in the large 
square. But the laige square is 8 ft. m 
length and^8 ft in brewith ; hence. 



To find the conierOs of a square, multiply the numbers denoting Us 
length and breadth together. 



93. For what is. square measure used? Repeat the table. What is a 
square? A square foot? How may the contents of a square he found? 
Explain by the diagram the reason of .the operation. 
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MkNTAL EXEliCISES. 

1. In 2 square feet how many square inches ? 

2. In 3 square yards how many square feet ? In 10 sq. yd. ? 

3. In 5 roods how many poles ? In 20 roods ? In 80 roods ? 

4. In 7 acres how many roods ? In 24 acres ? In 40 acres ? 

EXBBCISES FOR THE SlATE. 

1. How many square mches in 12A. 3R. 24p. 14:4ft. 72in. ? 

OPERATION. 

1 2 A. 311. 24p, 144ft, 72in. 
4 

5 1 roods. 
40 



2 6 4 poles. Note. — To multiply by J, we 

2 7 2 J. ^^® i o^ the moltiplicana. 



4132 
14 452 
4129 

516 
5 6 2 6 8 feet. 

144 



2248274 
2248279 
562068 



Ans. 80937864 inches. 

2. In 80937864 square inches how many inches ? 

OPEBflTION. 

14 4 ) 80937 8 64 inches. 
27 2i.>5 62 68 ft. 72in. 
4 4 



10 8 9 )2248272 fourths of a foot. 

40 )2064 poles. 576-5-4=1446. 
4 )51 5*24p. 
Ans. 1 2 A. 3R. 24p. 144ft. 72in. 
Note. — To didde by the 272^, we first reduce the divisor and dividend 
to fourths, and then divide. The remainder obtained, being^»^A», is reduced* 
to whole numbers by dividing 'by 4. 

93. How do you reduce acres to square inches ? The reason for the opera- 
tion? How do yon reduce square inches to acres? THe reason for ttkO 
operation ? How do you multiply by ^ ? 
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8. In 49A. 8R. IGp. liow many square feet ? 

4. In 2171466 square feet how many acres? 

5. What is the value of 865A. 8R. 17p. at $ 1.75 per square 
rod or pole ? 

6. Sold a valuable piece of land, containing 8 A. IB. 80p., at 
$ 1.25 per square foot ; what was received for the land ? 

7. In a tract of land 12 miles square, how many square miles ? 
How many acres ? 

8. In ISA. OR. 16p. how many square feet? 

9. Purchased 48A. 8R. 14p. of land for $2.25 per square 
rod, and sold the same (or $ 8.15 per square rod ; what did I 
gain by my bargain? 

' CUBIC OB SOLID MEASUBE. 

94« Cabif or Solid Heisnn) is used in measuring such bodies 
or things as have length, breadth, and thickness; as timber, 
stone, &c 

TABLE. 



1728 Cubic inches (cu. in.) 




make 1 CMefbot, 


cu. ft. 


27 " feet 






« i 


" yard, 


cu. yd. 


40 " feet 






•* 1 


Ton, 


T. 


16 " feet 






« 1 


Cord foot, 


eft. 


8 Cord feet, or 
128 Cubic feet, [ 


* 




« 1 


Cord of wood, 
It 


C. 

in. 






yd. 




1* -» 


1728 


T. 




1 


BMI 


27 •» 


46656 


0. 1 


■a 


^ 


f — 


40 » 


69120 


1 - H 


— 


4 


* - 


128 — 


221184 



KoTB I. — A pUe of wood 8ft. in length, 4ft. in breadth, and 4ft. in height, 
contains a ooid. 

. One ton of timber, as nsnally snnrejred; contains 50^ cnbic feet 

A perch of masonry is IS^ft. long, 1ft. high, and l^ft. thick, or 24} cubic 
feet 

» . . • 

93. How do jon divide by 272| ? Of what denomination is the remainder ? 

How is the tme remainder found? — 94. For wnat is cubic measure used ? 

'Recite the table. What are the dimensions of a pile of wood oontainins: 

1 «cord 1 How many toUd feet does a ton of timber contain, as usually 

surveyed? • 



REDUCTION. 



97 



NoTB 2. — A cubeia & solid bounded by six sqnare and eqnal sides. 

If the cube is 1 foot long, 1 foot wide, and 1 foot high, it is called a cubic 
or solid foot. If the cube is 3 feet long, 3 f*eet wide, and 3 feet thick, it is 
called a cubic or solid yard* 

Since each side of a yard, as repre- 
sented in the diagram (Art. 98), con- 
tains 9 sq. ft. of surface, it is plain, that 
if a block be cut off from one side, one 
foot thick, it can be divided into 9 solid 
blocks, with sides 1 foot in length, 
breadth, and thickness, and therefore 
"wiU contain 9 solid feet ; and since the 
whole block or cube is three feet thick, 
it must contldn 9 solid feet X 3 = 27 
solid feet; or 3 solid feet X 3 X 3 
= 27 solid feet Hence, 




3ft.«lyd. 



To find the contents of a cubic hody^ multiply together the numbers 
denoting the length, breadth, and thickness. 

Mental Exercises. 

1. In 2 cubic feet how many cubic inches? In 4 cu. fl.? 

2. In 3 cubic yards how many cubic feet? In 10 cu. yd. ? 

3. How many cords of wood in 64 cord feet ? In 96 c. ft. ? 

4. How many tons in 80 cu. ft. of timber ? In 160 cu. ft. ? 

Exercises for the Slate. 
1. In* 48 cu. yd. and 15 cu. 2. In 2265408 cubic inchefe 



ft. hpw many cubic inches ? 


how many cubic yards ? 


OPERATION. 

48 yd. 15fL 


OPERATION. 

1728)2265408cu.in. 


. 27 


2 7 ) 1 3 1 1 cu. ft. 


341 
97 


Ans. 4 8 yd. 15ft. 


1311 feet 
17 28 




10 488 
2622 
9177 
1311 




Ans. 2 2 6 5 4 8 inches. 





94. What is a cube 1 How do you find the contents of a cube ? The reason 
for the operation. Describe a cubic foot. How do yon reduce a ton to 
cubic inches'? The reason for the operation. How do you reduce cubic 
inches to cubic jrards ? The reason for the operation. 
9 • 
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3. In 45 cords of wood how many cabic inches ? 

4. In 9953280 cubic inches how many cords of wood ? 

5. How manj cubic feet in a pile of wood i5&, long, 4f]U wide, 
and 6^ft high ? How many cords ? 

6. How manj cubic inches in a block, of marble 4ft. long 3^ft 
wide, and 2ft. thick ? 

7. In a room 14ft. long, 12ft. wide, and 8ft. high, how many 
cubic feet? 

8. What will 9080 cubic feet of ship-timber cost, at $11.50 
per ton? 

WINE OB LIQUID HEASUBE. 

AS. Wine or Liquid leasnn is used in measuring all kinds of 
liquids, except, in some places, beer, ale, porter, and milk. 

TABLE. 



Note 1. — In some States 31} gallons, and in others from 28 to 32 gal- 
lons, make 1 barrel. 42 gallons mfULe 1 tierce, and 2 tierces 1 puncheon. 

NoTB 2. — The term hogshead is often applied to any huge cask that ma;j 
contain from 50 to 120 gaUonsj or more. •" 

Note 3. — The Standard Unit of Ltqaid Measure adopted by the govem-w 
ment of the United States is the Winehester Wine Gallon^ which contains 231 
cnbic inches. It has the name Whichester, from its standard having been 
formerly kept at Winchester, England. The Imperial Gallon, now adopted 
in Great Britain, contains 277^^^^ cubic inches j so that 6 Winchester 
gallons make about 5 Imperial gallons. 

95. For what is wine or liquid measure used ? Repeat the table. How 
many gallons m?Jke a barrel ? A tierce? A puncheon ? How is the term 
hogshead often applied ? What is the standard unit of liquid measure 1 * 



I 



4 Gills (gi.) 
2 Tints 
4 Quarts 
68 Gallons 
2 Hc^eads 
2 Pipes 






make 

U 
i( 

u 




1 Pint, pt 
1 Quart, qt: 
1 Gallon, gal. 
1 Hogshead, hhd. 
1 Pipe, or Butt, pi. 
1 Tun, tun. 


• 






&l 




Pt. 

qt. 1 
1 « 2 


gi. 
« 4 
= 8 




hhd* 




1 


mm 


4 » 8 


= 32 


pi. 


1 


as 


63 


3=3 


252 «= 604 


=2016 i 


tan. 1 sa 


2 


SES 


126 


as 


604 = 1008 


-= 4032 j 


1 8SS 2 • as 


4 


SB 


252 


ss 


1008 = 2016 


= 8064 
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Mental Exercises. 

1. In 3 pints how many gills ? In 5 pints ? In 9 pints ? 

2. In 4 quarts how many pints ? In 6 quarts? In 8 quarts ? 

3. In 5 gallons how many quarts ? In 7 gallons ? 
4 How many gallons in 12 quarts? In 18 quarts? 

EXEBCISES FOB THE SlATE. 

1. In 47 tuns of wine how. 2.. In 379008 gills how 



;ills? 


many tuns? 


OFBBATION. 


OPERATION. 


4 7 tuns. 


4)3 7 9008 gi.. 


4 


2)9.4752 pt. 


18 8 hogsheads. 
63 

564 
1128 


4)47376 qt. 


63)11844 gal. 


4 ) 1 8 8 hhd. 


11844 gaUons. 


Ads. 4 7 tuns. 


4 7 3 7 6 quarts. 
2 




9 4 7 5 2 pints. 
4 





Ans. 3 7 90 08 giUs. 

3. Reduce 197 tuns 3hhd. 60gal. 3qu. Ipt to gills. 

4. In 1596604 gills how many tuns ? 

5. What will 7 hogsheads of wine cost, at 5 cents a pint ? 

6. What cost 18 tuns Ihhd. 47gal. of oil, at $1.25 per gal- 
lon? 

BEEB MEASUBE. 

96* Beer leasnie is used in measuring beer, ale, porter, and 
milk. 

TABLE. 
2 Pints (pt) make*' 1 Quart, 

4 Quarts « • 1 Gallon, 

54 Gallons « 1 Hogshead, 

1 » 



qt. 

gal. 

hhd. 

pt. 



hhd. 

1 



sal. 

1 

54 



216 



8 
432 



96. Repeat the table of beer measure. 
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NoTB 1. — The gallon of beer measure contains 282 chbic inches; and 
as has been nsuallj reckoned, 36 gallons equal 1 barrel; 2 hogsheads, or 
108 gallons, I butt; 2 butts, or 216 gallons, 1 tun. 1 gallon beer measure 
^ IgalL Ipt 3^ gi. wine measure. 

Note 2. — Beer Measure is becoming obsolete. Milk and malt liquors, at 
the present time, are bought and sold, generally, bj wine or liquid measure. 

Exercises for the Slate. 

1. How many quarta in 76^ 2. In 16416 quarts how 

hogsheads? * many hogsheads? 

OFEBATION. OPBRATION. 

7 6hhd. 4 )16416 qt 

_A1 . 5 4 )4104 gaL 

g o Q Ans. 7 6 hhd. 

410 4 gallons. 
4 



Ans. 16 416 quarts. ' 

3. In 4 tuns Ihhd. ITgal. Ipt how many pints ? 

4. How many tuns in 7481 pints ? 

5. What cost 7hhd. 18gal. of beer at 4 cents a quart? 

Ans. $ 63.36. 

6. At 15 cents per gallon, what will IShhds. of ale cost? 

DRY MEASURE. 
- 97« Dry leasnre is used in measuring grain, fruit, salt, coal, &c 

TABLE. 



2 Pints (pt.) 
8 Quarts 
4 Pecks 
8 Bushels 
36 Bushels 


make 

u 
t( 


1 Quart, 
1 Peck, 
1 Bushel, 
1 Quarter, 
1 Chaldron, 


bu. 

5h. 1 

1 = 36 


= 4 
= 144 


1 

= 8 
= 32 
= 1152 



I: 



2 

16 

64 

2304 



[ 



96. How many cubic inches does the beer gallon contain ? How do you I 

reduce hogsheads to quarts? Quarts to hogsheads ? — 97. For what is dry j 

measure used 1 Eepeat the table. I 
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Note 1. — The Standard Unit of Dry iMawarg adopted by the United 
States government is the Winchester bushel, which is in form a cylinder, 18 J 
inches in diameter, and 8 inches deep, containing, 2150^/^ cable inches. 
The Standard Imperial Bushel of Great Britain contains 2218^^ cubic 
inches, so that 32 Imperial bushels equal about 33 Winchester bushels. The 
gallon in Dry Measure contains 268|^ cubic inches. 

Note. 2. — Igal. Dry Measure == 268|cu. in. = Igal. Ipt. l^fgi. Wine 
Measure = 3qt. ijfjpt. Beer Measure ; Igal. W. M. « 281cu. in. = 3qt. 
Jpt. D. M. = 3qt. Ifpt. B. M. ; Igal. B. M. = 282cu. in. = Igal. Ipt. 
sAgi. W. M. = Igal. iipt. D. M. ; Iqt. D. M. = 67^u. in. = Iqt 
ItFgi- W. M. ; Iqt. W. M. = 57|eu. in. = l||pt. D. M. ; Ipt. D M. 
= 33|cu. in. = Ipt. ifei. W. M. ; Ipt. W. M. = 28icu. in. = Upt D. M. 

Mental Exebcises. 

1. In 2 quarts how many pints ? In 5 quarts ? In 7 quarts ? 

2. In 3 pecks how many quarts? In 6 pecks? In 9 pecks? 

3. In 5 bushels how many pecks ? In 10 bushels ? 

4. How manj pecks in 16 quarts ? In 25 quarts ? 

Exercises fob the Slate. 



1. How many quarts in 
49ch.8bu.3pk. and 3qt.?* 



OPERATION. 



4 9 cL 8bu. 3pL 3qt 
36 



302 
147 



17 7 2 bushels. 
4 



7 9 1 pecks. 
8 



2. In 56781 quMia how 
many chaldrons? 

OPERATION. 

8 ) 5 6 7 3 1 qt 

4 )7 091 pk.3qt. 

3 6 ) 1 7 7 2 bu. 2pk. 

4 9 ch. 8bu. 

Ans. 49ch. 8bu. 3pk. 3qt 



Ans. 5 6 7 31 quarts. 

3. Reduce 97ch. 30bu. 2pk. to quarts. 

4. In 112720 quarts how many chaldrons? 

5. How many pints in 35bu. Ipt. ? 

6. Reduce 2241 pints to buslbiels. 

7. Reduce 18qr. 3pk. 5qt to quarts.* 

8. How many quarters in 4637 quarts ? 

9. In 19bu. 8pk. 7qt Ipt how many pints? 
10. In 1279 pints how many bushels ? 

97. What is the standard unit of Dry Measure ? 
9* 
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REDUCTION. 
MEASUBE OF TIME. 



98t Heasnre of Time is applied to the various divisions and 
sub-divisions into which time is divided. 



60 Seconds (sec.) 
60 Minutes 
24 Hours 
7 Days 
865^ Days, ori62 weeks 
1^ days, 



52A 



TABLE. 








make 

it 

u 


1 Minute, 
1 Hour, 
1 Day, 
1 Week, 


m. 
h. 
da. 
w. 


^eks > 
bhs (mo.) 


u 


1 Julian Year, 


y- 


ii 


1 Year, 


7' 


d. 
365^ = 


h. 

1 

24 

168 

8766 


m. 

= 60 ^ 
== 1440 = 

=- 10080 =: 

=- 525960 = 


tee. 

60 

3600 

86400 

604800 

31557600 



Note 1. — The trae Solar or Tropical Year is the time measured from the 
sun's leaving either equinox or solstice to its return to the same again, and 
is 365d. 5h. 48m. 49sec. nearly. 

The Julian Year, so called from the calendar instituted hy Julius Cassar, 
contains 365^ days, as a medium ; three years in succession containing 365 
days, and the fourth year 366 days ; which, as compared with the true solar 
year, produces a yearly error of 11m. 10^ sec, or of 1 whole day in ahout 
120 years. 

The Gregorian Year, or that instituted bv Pope Gregory XIII., in the year 
1582, and which is now the Civil or JjeffcU Year in use among the different 
nations of the earth, contains 365 days for three years in succession, and 366 
days for the fourth, excepting centennial years whose number cannot be exactly 
divided by 400. The Gregorian year gives an error of only 1 day in 3866 
years. 

A Common Year is one of 365 days, and a Leap or Bissextile Year is one 
of 366 days. Any year is Leap Year whose number can be divided by 4 
without a remainder, except years whose number can be divided without a 
remainder by 100, but not by 400. 

A Sidereal Year is the time in which the earth revolves round the sun, and 
is 365d. 6h. 9m. g^^sec. 

Note 2. — The 12 calendar montjis, ^composing the civil year, are Jan- 
fnary, February, March, April, May, J^ne, July, August, September, October, 
November, December, and the number of days in each may be readily re- 
membered by the following lines ; — 



98. To what is the measure of time applied ? Bepeat the table. . How is 
the true solar year measured 1 How long is it ? Why is the Julian year po 
called ? Who instituted the Gregorian year ? What is a Common year I 
A Sidereal year ? Name the months in their order. 
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" Thirty days hath September, 
April, June, and November; 
And all the rest have thirty-one, 
Save February, which alone 
Hath twenty-eight; and this, in fine, 
One year in four hath twenty-nine." 

TABLE 

Showing the Number op Days from any Day op one Month to the 
SAME Day of any other Month in the same Year. 







To THE SAME BaT OJ 




From AWT 
Day of 






Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 




^January 


365 


31 


59 


90 


120 


151 


181 


212 


243 


273 


304 


634 


* 


^February 


334 


365 


28 


59 


89 


120 


150 


181 


212 


242 


273 


303 


■] 


March 


306 


337 


365 


31 


61 


92 


122 


153 


184 


214 


245 


275 


. 


April 


275 


306 


334 


365 


30 


61 


91 


122 


153 


183 


214 


244 


^J 


245 


276 


304 


335 


365 


31 


61 


92 


123 


153 


184 


214 




June 


214 


245 


273 


304 


334 


365 


30 


61 


92 


122 


153 


183 




July 


184 


215 


243 


274 


304 


335 


365 


31 


62 


92 


123 


153 




August 


153 


184 


2T2 


243 


273 


304 


334 


365 


31 


61 


92 


122 




September 


122 


153 


181 


212 


242 


273 


303 


334 


365 


30 


61 


91 




October 


92 


123 


151 


182 


212 


243 


273 


304 


335 


365- 


31 


61 




November 


61 


92 


120 


151 


181 


212 


242 


273 


304 


334 


365 


30 




December 


31 


62 


90 


121 


151 


182 


212 


843 


274 


304 


335 


365 



Por example, to find the number of days from April 4th to November 4th, 
we look for April in the left vertical column, and November at the top, and, 
where the lines intersect, is 214, the number sought Again, to find tlie 
number of days from June 10th to September 16th, we find the difference 
between June 10th and September 10th to be 92 days, and add 6 days for the 
excess of the 16th over the 10th of September, so we have 98 days as the 
exact difference. 

If the end of February be included between the points of a time, a day 
must be added in leap year. 

When the time exceeds one year, there must be added 365 days for each 
year. 

Mental Exercises. 

1. In 3 minutes how many seconds ? In 5 minutes ? 

2. In 2 hours how many minutes ? In 4 hours ? 

3. In 4 weeks how many days ? In 6 weeks ? In 9 weeks ? 

4. In 2 days how many houFs ?. In 3 days? In 7 days? ^ 

5. How many weeks in 21 daj^? In 30 days? In 50 days ? 

6. How many calendar montlis in 2 years ? In 8 years ? In 
10 years ? In 12 years ? In 20 years ? 



98. How many days has each month ? How do you find by the table the 
number of days from April 4th to November 4th 1 When the time sought 
for is more than one year, how many days must be added ? 
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Exercises fob the Slate. 

1. How many seconds in 365da. 2. In 31556929 seconds 
5h. 48m. 49sec., or one solar year ? how many days ? 

OPERATIOH. OPERATION. 

3 65da.5h.48m.498ec. 6 0)31556929 

H 6 0)525948 m.49sec 



1465 



J*^*' . 2 4) 8 7 6 5 h. 48m. 

8765 hours. 3 65da.5h. 

6 Ans. 365da. 5h. 48m. 49sec 



5 2 5 9 4 8 minutes. 
60 



31556929 seconds, Ans. 

3. Reduce 296da. 18h. 32m. to minutes. 

4. In 427352 minutes how many days ? 

5. How many seconds in 30 solar yeans 262da. 17h. 28m. ' 
428ec? . • 

6. In 969407592 seconds how many solar years? . 

7. How many weeks in 684592 minutes ? 

8. In 67w. 6d. 9h. 52m. how many minutes ? 

9. How many days from June 5th to Dec. 11th ? 

10. How many days from March 17th, 1856, to May 16th, 
1857? 

11. How many days from December 18th, 1856, to January 
30th, 1857 ? 

12. How many days from August 30th, 1857, to June Ist, 
1858? 

13. How many days from July 4th, 1859, to July 4th, 
1860 ? 

14. How many days from.Ap]|;il 25th, 1855, to August 20th, 
#1858? 

Note. — The last six examples are to be performed bj aid of the table on 
page 103. 

98. How do you reduce years to seconds? The reason for the operation. 
How do yon reduce secoads to days ? To years ? The reason for the 
operation. 
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CIBCULAB MEASURE. 

99. Cirenlar Heasnre is applied to the measurement of circles 
and angles, and is used in reckoning latitude and longitude, and 
the revolutions of the planets round the sun. 



TABLE. 



60 Seconds ('') 

60 Minutes 

80 Degrees 

12 Signs, or 360 Degrees, 



c. 

1 



s. 

1 
12 



make 



o 

1 

30 

360 



1 Minute, '. 

1 Degree, °. 

1 Sign, S. 

The Circle of the Zodiac, C. 
/ II 

60 
3600 
108000 
1296000 



1 

60 

1800 

21600 




081 



Note 1. — A Cirde is a plane figure 
bounded by a curve line, every part of 
which is equally distant from a point 
called its center. 

The Circumference of a circle is the line 
which bounds it, as shown by the diagram. 

An Arc of a cijxjle is any part of its cir- 
cumference ; as AB. 

A Radius of a circle is a straight line 
drawn from its center to its circumference ; 
as CA, CB, or CD. 

Every circumference is supposed to be 
divided into 360 equal parts, called de- 
' grees. 
A Quadrant is one fourth of a circumference, or an arc of 90° ; as AB. 
An AngUf as ACB, is the inclination or opening of two lines which meet 
at a point, as C. The point is the -vertex of the angle. If a circumference 
be drawn around the vertex of an angle as a center, the two sides of the 
angle, as radii of the circle, will Include an arc, which is the measure of the 
angle ; as the arc AD = 120° is the measure of the angle ACD, and AB 
= 90°, the measure of the angle ACB ; hence the one is an angle of 120°, 
and the other, of 90°. 

Note 2. — As the earth turns on its axis from west to east every 24 hours, 
the sun appears to pass from east to West -^ of 360° of longitude every hour, 
or over 15° of longitude in 1 hour's .time, or 1° in 4 miputes of time, and I' 
in 4 seconds of time ; so that when it i^noon at any place, it is 1 hour earlier 
for every 15° of longitude westward, and 1 hour later for every 15° of longi- 
tude eastward. Thus, Boston being 71° 4' west of Greenwich, and San 
Francisco 51° 17' west of Boston, when it is noon at Boston, it is 4h. 44m. 
I6sec. past noon at Greenwich, and wanting 3h. 25m. 8sec. of noon at Sau 
Francisco. 



^ 99. To what is circular measure applied 1 Recite the table, 
circle ? An angle ? 



What is a 
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IBMJfTItK. 
EXESCI{IE6 FOB THE SlATE. 



1. How many mmutes in 
118.18*57'? 

OFEIL\TIOK. 

lis. 18* 57' 
8 



8 4 8 degrees. 
60 



Ans. 2 9 3 7 minutes. 



2. In 20937 minutes 
how many signs? 

OPEBATIOK. 

60 )20987' 
80 )848*57' 

1 1 S. 1 8' 
Ans. lis. 18* 57'. 



3. In 27S. 19* 51' 28" how many seconds? 

4. How many signs in 2987488 seconds ? 



MISCELLANEOUS TABLE. 



100. This table embraces a variety of denominadons fre- 
quently used in business. 



12 units 
12 dozen 
12 gross 
20 units 
14 pounds 
60 pounds 
60 pounds 
60 pounds 
60 pounds 
52 pounds 
70 pounds 
56 pounds 
56 pounds 
56 pounds 
45 pounds 
20 pounds 
48 pounds 
62 pounds 
48 pounds 
32 pounds 
30 pounds 





make 


1 dozen. 




u 


1 gross. 




it 


1 great gross. 




u 


1 score. 


oflronorLead 


(( 


1 stone. 


of Wheat 


(( 


1 busheL 


of Clovei^eed 


« 


1 busheL 


of Beans 


it 


1 busheL 


ofPotatoes 


u 


1 busheL 


of Onions 


a 


1 bushel. 


of Corn on the Cob 


t( 


1 busheL 


of Shelled Com 


u 


1 busheL 


of Rye 


(( 


1 busheL 


of Flax-seed 


(( 


1 bushel. 


of Timothy-seed 


(( 


1 busheL 


of Bran 


U 


1 busheL 


of Barley 


u 


. 1 busheL^ 


of Buckwheat 


u 


1 bushel in Ey. 
1 bushel in Mass. ^nd Pa. 


of Buckwheat 


(( 


of Oats 


u * 


1 bushel in Mass.,'^!., O., 


of Oats 


(( 


1 bushel in Me., N. H., Pa 



99. How do you reduce signs to seconds ? Give the reason of the operation. 
How do yon rednce second to dep^rees ? To signs ? GHre the reason for 
the operation. How many degrees in a circle ? — 100. What is embraced in 
the miscellaneous table ? 
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19$ pounds of Floor make 1 barreb 



200 pounds of Beef 

200 pounds of Pork 

100 pounds of Fish 

200 pounds of Shad or Salmon 

220 pounds of Fish 



1 barreL 

1 barrel. 

1 quintal. 

1 barrel in N. Y., Ct. 

1 barrel in Md. 



80 gallons of Fish " 1 barrel in Mass. ' 

5 bushels of Com " ' 1 barrel in Md., Tenn., etc. 

24 sheets of Paper make 1 Quire. 

20 quires *^ 1 Beam. 

2 reams « i Bundle. 

5 bundles " 1 Bale. 

Note. — A sheet folded in 2 leaves forms a folio ; in 4 leaves, a qoarto ; 
in 8 leaves, an octavo ; in 12 leaves, a l^mo ; in 18 leaves, tfn 18mo ; and 
in 24 leaves, a 24mo. 

MISCELLANEOUS EXERCISES. 

1. In $ 345.18 how many mills ? 

2« How many dollars in 845180 mills ? 

8. In 46£ 18s. 5d. bow many farthings ? 

4. How many pounds in 45044 farthings ? 

5. Reduce 61Ib. Ooz. ITpwt. 17gr. troy to grains. 

6. In 851785 grains troy how many pounds? 

7. How many scruples in 27* 3 S 1 5 1 9 ? 

8. In 7852 scruples how many pomids ? 

9. In 83T, llcwt 3qr. 181b. how maiiy ounces? 

10. How many tons in 2675088 ounces? 

11. How many nails in 97yd. 8qr. 3na.? 

12. In 1567 nails how many yards ? ,, 

13. In 57 ells English how many yards ? 

14. How many ells English in 71yd. Iqr. ? 

15. How many inches in 15m. 7fur. 18rd. 10ft. 6in.? 

16. In 1009530 inchefs how many miles ? 

17. In 95,000,000 of miles hpw many inches ? 

18. How many miles in 6,0L9,200,000,000 inches? 

19. In 48deg. 18m. 7fiir. 18rd.4iow many feet ? 

20. In 17629557 feet how many degrees ? 

21. How many square feet in 7A. 3R. 16p. 218ft. ? 

22. In 342164 square feet how many acres ? 

23. How many square inches in 25 square miles ? 

100. What gives name to the size or form of books ? 
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i 

24 In 100362240000 square inches how many square miles ? . 

25. How many cubic inches in 15 tons of timber ? 

26. In 1036800 Cubic inches how many tons ? 

27. How many gills of wine in 5hhd. 17gal. 3qt. ? 

28. In 10648 gills how many hogsheads of wine ? 

29. How many quarts of beer in 29hhd. 30gal. 8qt. ? 
80. In 6387 quarts of beer how many hogsheads ? 

31. How many pints in 15ch. 16bu. 3pk. of wheat? 

32. In 35632 pints of wheat how many chaldrons ? 

33. How many seconds of time in 365 days 6 hours ? 

34. In ^1557600 seconds how many days ? 

35. How many hours in 1842 years (of 365da. 6h. each) ? 

36. In 16146972 hours how many years ? 

37. How many seconds in 8S. 14** 18' 17" ? ' 

38. In 915497" how many signs ? 

. 39. What will be the cost of 13 gross of steel pens, at 2^ cents 
per pen ? 

40. Bought 12 reams of paper at 20 cents per quire ; how 
much did it cost ? 

41. I wish to put 2 hogsheads of wine into bottles that will 
contain 3 quarts each ; how many bottles are required ? 

42. When $ 1480 are paid for 25 acres of land, what costs 1 
acre ? What costs 1 rood ? What cost 37A. 2R. 18p. ? 

43. John Webster bought 5cwt. 3qr. 181b. of sugar at 9 cents 
p(;r lb., for which he paid 25 barrels of apples at $ 1.75 per bar- 
rel ; how much remains due ? 

44. Bought a silver tankard weighing 21b. 7oz. for $ 46.50 ; 
t\ hat did it cost per oz. ? How much per lb. ? 

45. Bought 3T. Icwt. 181b. of leather at 12 cents per lb., and 
sold it at 9 cents per lb. ; what did I lose ? 

. 46. Phineas Bailey has agreed to grade a certain railroad at 
$ 5.75 per rod ; what will he receive for grading the road, its 
length being 37m. 7fur. 29rd. ? , < 

47. If it cost $ 17.29 a rod to grade a certain piece of rail- 
road, what will be the expense of grading 15m. 6fur. 37rd. ? 

48. What is the value of a house-lot, containing 40 square 
rods and 200 square feet, at $ 1.50 per square foot ? 



) 
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49. How many yards of carpeting, one yard in width, will be 
required to carpet a room 18ft. long and 15ft. wide ? 

50. A certain machine will cut 120 shingle-nails in a minute, 
how many will it cut in 47 days 7 hours, admitting the machine 
to be in operation 10 hours per day? 

51. In a field 80 rods long and 50 rods wide, how many square 
rods ? How many acres ? 

52. How long will it take to count 18 millions, counting at the 
rate of 90 a minute ? 

53. A merchant purchased 9 bales of cloth, each containing 15 
pieces, each piece 23 yards, at 8 cents per yard ; what was the 
amount paid.** 

54. Suppose a certain township is 6 miles long and 4| miles 
wide, how many lots of land of 90 acres each does it contain ? 

55. The pendulum of a certain clock vibrates 47 times in 1 
minute ; how many times will it vibrate in 196 days 49m. ? 

56. How many shingles will it take to cover a roof, each of 
whose equal sides is 36 feet long, with rafters 16 feet in length, 
supposing 1 shingle to cover 27 square inches ? 

57. How many times will the large wheels of an engine turn 
round in going from Boston to Portland, a distance of 110 miles, 
supposing the wheels to be 12 feet and 6 inches in circumfer- 
ence? 

58. In a certain house there are 25 rooms, in each room 7* 
bureaus, in each bureau 5 drawers, in each, drawer 12 boxes, in 
each box 15 purses, in each purse 178 sovereigns, each sovereign 
valued ^ $ 4.84 ; what is the amount of the money ? 

59. In 18rd. 5yd. 2ft. 11 in. how many inches? 

60. In 3779 inches how many rods ? 

" Am. 18rd. 5yd. 2ft. llin. • 

61. Sold 5T. 17cwt. 3qr. 181b. of potash for 3 cents per pound; 
what was the amount ? 

62. A gentleman purchased a house-lot that was 25 rods long 
and 1,6 rods wide for $ 100,000, and sold the same for $ 1.25 per 
square foot ; what did he gain by his purchase ? 

10 
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£ •. d. 


fti 


7 13 6 


2 


2 17 9 


1 


8 8 8 


3 


9 11 8 


8 
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ADDITION. ^ 
101 • Addition of Cmponnd Namben is the process of finding 

the amount of two or more denominate numbers of the same 
kind, when one or more of them is ^compound. 



ENGLISH MONEY. 

Ex. 1. Paid a London tailor 7£ 13s. 6d. 2far. for a coat; 
2£ 17s. 9d. Ifar. for a vest ; 3£ 83. 3d. Sfar. for pantaloons ; 
9£ lis. 8d. 3far. for a surtout; what was the amount of the 
biU ? Ans. 23£ lis. 4d. Ifar. 

• 

Having written units of the same de- 
nomination in the same column, we find 
the sum of the farthings to be 9 farthings, 
eaual to 2d. and Ifar. We write the 
ifar. under the column of farthings, and 
carry the 2d. to the column of pence; 
the sum of which is 28d., equal to 2s. 4d. 
Ans. 2 3 114 1 We write the 4d. under the column of 
{>ence, and carry the 2s. to the column of 
shillings; the sum of which is' 51s., equal to 2£ lis. We write the 
lis. under ithe column of shillings, and carry the 2£ to the column of 
pounds ; and have for the whole amount, 23£ lis. 4d. Ifar. 

The same result caii be arrived at hyreducing the numbers as they 
are added in their respective columns. Thus, we can, beginning with 
farthings, add in this way: Sfar. and 3far. are 6far., equal to Id. 2far., 
and Ifar. are Id. Sfar., and 2far. are Id. 6far., equal 2d. Ifar. Writ- 
ing the Ifar. under the column of farthings, carry the 2d. to the column 
ofpence ; add 2d. (carried) and 8d. are lOd., and 3d. are ISd., equal 
to Is. Id., and 9d. are Is. lOd., and 6d. are Is. 16d., equal to 2s. 4d. 
Writing the 4d. under the column of pence, carry the 2s. to the col- 
umn of shillings; add 2s. (carried) and lis. are 13s., and 8s. are 21s., 
equal to l£ Is., and 17s. are l£ 18s., and 13s. are l£ 31s., equal 
to 2£ lis. Writing lis. under the column of shillings, carry the 
2£ to the column of pounds, and so find the whole amount to be aa 
before. ^ • 

Thus the adding of compound numbers is like that of simple num- 
bers, except in carrying according to a varying scale (Art 82, Note ) 
A like difference hol£ in subtracting, multiplying, and dividing of 
compound numbers. 

101. what is addition of compound numbers? How do yon arrange 
compound numbers for addition ? Why ? What is the difference between 
addition of compound and addition of simple numbers ? 
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B.T7LE. -?- Wr^ off the given numbers so that units of the same denomi- 
nation may stand in the same^column. 

Add as in addition of simple numbers ; and carry , from column to 
column^ one for as many units cls it takes of the denomination added to 
make a unit of the denomination next higher. 

Proof. — The proof is the same as in addition of simple 
numbers. 

Examples foe Practice, 







Tl 


SOY WEIGHT. 










2. 


* 






3. 




lb. 


OB. pwt. 


pr. 




l\ 


OS. pwt 


gt'. 


15 


11-19 


22 




. 10 


10 10 


10 


71 


10 13 


17 




81 


11 19 


23 


65 


9 17 


14 




47 


• 7 8 


19 


73 


11* 13 


13 




16 


9 10 


14 


14 


8 * 9 


9 




33 


10 9 


21 



242 4. 14 



4. 



apotheoabbes' weight. 



ib 


S 


5 


B 


gr. 


81 


11 


6 


1 


19 


75 


JO 


7 


2 


13 


14 


9 


7 


1 


12 


37 


8 


1 


1 


11 


61 


11 


3 


2 


3 



fb 


s 


3 


a 


gr- 


35 


9 


6 


2 


id 


71 


1 


1 


1 


1 1 


87 


3 


3 


2 


12 


14 


4 


7 


1 


13 


75 


5 


6 


1 


17 
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AVOIRDUPOIS WEIGHT. 
6. 7. , 

T. ewt. qr. lb. oi. dr. T. ewt. qr. Ib. oa. dr. 

71 19 3 17 14 13. 14 13 2 15 15 15 



.14 


13 


1 


1 1 


13 12 


U3 17 3 


13 


11 


13 


39 


9 


3 


13 


9 9 


46 16 3 


11 


13 


10 


15 


17 


3 


16 


10 14 


14 15 2 


7 


6 


9 


61 


16 


3 


13 


7 8 


1117 3 


10 


15 


11 


20 3 


17 


3 


2 3 


8 8 
















101. 


What is the rule ? The proof 1 
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CLOTH MEASUBE. 

8. . • 9. 

yd. qr. na.' In. E.E. qr. na. In. 

5332 16 321 

7112 71 112 

8 3 3 1 13 3 2 1 

9122 47 322 

4332 39 232 



36 


3 

























LONG MEASUBE. 
















10. 








11. 








d«s. 


m. 


fur. rd. 


ft in. 


m. 


tv. 


rd. 


Jd. 


ft. 


in. 


18 


19 


7 15 


11 1 


12 


7 


35 


5 


2 


11 


■ 61 


47 


6 39 


10 11 


13 


6 


15 


• 3 


1 


10 


78 


32 


5 14* 


9- 9 


16 


1 


17 


1 


2 


5 


17 


59 


7 36 


16' 10 


13 


4 


13 


2 


1 


9 


2 8 


56 


1 30 


16 -1 


17 


7 


36 


5 


2 


7 
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SUBVEYOBS' MEASUBE. 







12. 










13..- 




m. 


ftir. 


ch. p. 


L 






m. 


ftir. ch. p. 


I. 


17 


5 


8 3 


24 






14 


7 9 3 


21 


16 


3 


7 1 


21 






8 7 


1 3 


16 


47 


7 


9 3 


19 






17 


7 8 3 


17 


19 


6 


6 1 


16 






61 


6 5 3 


16 


31 


7 


1 


20 






47 


1 1 


23 


133 


7 


4 























SQUABE MEASUBE. 












14. 










15. 




A. 


^ 


p- 


ft 


in. 


A. B. 


p. 


yd. ft. 


in. 


67 


3 


39 


272 


143 


43 1 


15 


30 8 


17 


78 


3 


14 


260 


116 - 


16 3 


39 


19 7 


141 


14 


2 


31 


167 


135 


47 1 


16 


27 5 


7^ 


67 


1 


17 


176 


131 


38 3 


17 


18 8 


17 


49 


3 


31 


69 


117 


15 1 


32 


111 


117 



278 3 15 13 li 66 
. i=36 

278 3 15 131 102 
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SOUD MEASUEE. 

16. • 17. 

Tim. ft. ' In. ' • Chnd. 'ft. in. 

17 39 1871 14 116 1169 

61171711 67 1131711 

47 16 1666 96 127 969 

71 38 1711 19 98 1376 

47 17 1617 14 87 1414 



246 


11 1164 
















WINE MEASUBE. 










18. 








19. 




Ton. 


hhd. gaL 


qt. pfc 




Ton. 


bbd. gal. 


qt, pt 


61 


162 


8 1 




. 14 


3 18 


» 


71 


3 14 


1 1 




81 


1 6 0' 


3 1 


60 


17 


3 




17 


3 61 


3 


14 


1 ^1 


1 1 




61 


3 57 


8 1 


57 


3 14 


3 1 




17 


1 17 


1 


265 


2 35 


1 






• 








BEER MEASUBE. . 




• 






20. 








• 21. 




Ton. 


hhd. gal. 


qt. pt. 




Tun* 


hhd. gaL 


qt pt 


15 


3 50 


3 1 




67 


1 61 


1 


67 


3 17 


3 1 




15 


8 16 


3 1 


17 


1 44 


1 




- 44 


1 45 


1 1 


71 


3 12 


3 1 


• 


15 


2 12 


2 1 


81 


1 18 


1 




67 


3*85 


1 


254 


1 36 


1 














DBT MEASUBE. 


t 








22. 




* 




23. 




ch. 


Im. pk. 


qt. pt 




Oh. 


Im." pk. 


qt. pt. 


15 


35 3 


7 1 


• 


71 


17 1 


1 1 


61 


16 3 


6 1 




16 


31 3 


3 


51 


30 1 


5 




41 


14 3 


1 1 


42 


17 2 


2 1 




71 


17 1 


1 


14 


14 1 


4 1 




10 


10 2 


3 
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TIME. 














24 












25. 






y- 


dk. . h. 


m.. •. 






w. 


dik 


h. 


m. 


a. 


57 


»00 23 


59 17 






15 


6 


2 3 


15 


17 


47 


169 15 


17 38 






61 


5 


15 


27 


18 


29 


864 23 


42 17 




• 


71 


6 


21 


57 


58 


18 


178 16 


38 47 






18 


5 


19 


39 


49 


49 


317 20 


52 57 






87 


6 


19 


18 


57 
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CIBCULAB MEASUBE. 
26. 27. 



11 


28 


56 


58 


10» 


21 


51 


37 


8 


13 


39 


57 


8 


19 


38 


49 


7 


17 


47 


48 



6 


17 


17 


18 


7 


09' 


19 


51 


JS 


18 


57 


45 


4 


17 


16 


39 


7 


27 


38 


48 



11 11 55 09 

Kot£. — The sum of the signs, when not less than 12, most be divided by 
12, and onlj the remainder be written down, as in Ex. 26. 



SUBTRACTION. 
102. Stibtraetion of Compound Nnmben is the process of finding 

the difference between two denominate numbers of the same 
kind, when one or both of them are compomid. 

ENGLISH MONEY. 
Ex. 1. From 87£ 9s. 6d. 3far. take 52£ lis. 7d. Ifar. 

Having *placed the less number under 
the greater, farthings under farthing, 
pence und^f pene^, etc., we begin with 
the farthings^ thus : 1 far. &om 3 far. 
leaves 2 far., which we set under tKe 
Rem. 3 4 17 11 2. column of farthings. As we cannot 

102. What is subtraction of compound numbers ? How do you arrange 
the numbers for subtraction 1 * 





OPBilATION. 




£ s. d. for. 


Min. 


87 9 6 3 


Sub. 


52 11 7 1 
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take 7d. from 6d., we add 12d. »i leu to the 6d., making 18d., and 
then subtract the 7d. from it, and set the remainder, lid, under the 
column of pence. We then add Is. = 12d. to the lis. in the subtra- 
hend, making 12s., to compensate for the 12d. we added to the 6d. in 
the minuend. (Art. 30.) Again, since we cannot take 12s. from 9s., 
we add 20s. = l£ to the 9s., m^ng 29s., from which we take the 
12s., and set the remainder, 17s., under the column of shillings. Hav- 
ing added l£ = 20s. to the 62£, to compensate for the 20s. added to 
the 9s. in the minuend, we subtraet the pounds, and obtain 34£ for 
the remainder ; and as the result complete, 34£ 17fi. lid. 2far. 

. Rule. — Write the less compound number under the greater^ so that 
units ofiKe same denomination shall stand in the same column. 

Subtract as in subtraction of simple numbers. 

If any number in the subtrahend is larger than that above it, add to the 
upper number as many units as make one of the next higher denomination 
before subtracting, and carry one to the next lower number before subtract' 
ingit. 

Proof. — The proof is the same as in subtraction of simple 
numbers. 

Examples tor Pbacticb. 
2. 3. 

£ 0. d. fiir. £ ft d. flur. 

78 11 5 2 765 16 10 1 

411333 718 17 113 



TROY WEIGHT. 

5. 

U>* 01. pwt. gr. 

711 1 3 17 
19 3 18 19 

5 3 14 17 

APOTHECAEIES* WEIGHT. 
6. 7. 

lb s 5 a gr. V ft s 5 a gr. 

15 7 12 15 - 161 6 3 1 17 

1 1 9 7 1 19 • - 97 7 1 2 18 

3 9 2 16 

^* — ■ . 

102. What do you do when the upper nomber is smaller than the lower ? 
How many do you cairy to the next denomination ? What is the rule ? 
The proof? 



36 


18 
4. 


1 3 


lb. 


oz. 


pwt. «r. 


15 


3 


12 14 


9 


11 


17 21 
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AVOIRDUPOIS WEIGHT. 







8. 












9. 






T. 


ewt. 


qr. 


IK 


OS. 


dr. 


T. 


owt. 


qr. lb. 


M. 


dr. 


117 


16 


1 


5 





14 


1 1 


1 


1 


1 


1 3 


19 


17 


3 


17 


1 


15 


9 


18 


3 1 


13 


15 



97 18 1 12 14 15 



CLOTH MBASm. 

10. 11. . 

yd. qr. m. in. E. B. qr. lut. in. 

151 12 171221 

9 3 3 1 ^ 19 3 2 

5 12 1 



LONG MEASURE. 

12. 13. 

dfig. m. for. rd. ft. in. 

18 19 1 1 3 7 

9 28 7 1 16 9 



*«e. 


m. for. 


rd. 


ytf. 


ft. 


in. 


97 


8 T 


3 1 


1 


1 


3 


19 


17 1 


39 


1 


2 


7 


77 


5 5^ 5 


31 


H 


1 


8 




*=1 


13 


1 


2 


6 



77 55 7 5 1 



SURVEYORS' MEASURE. 
14. 15. 

m. for. oha. p. L m. for. cba. p. 1. 

21 3 5 2 17 81 7 1 1 19 

9 5 8 1 20 C- 18 1 7 3 23 



11 5 7 22 



SQUARE MEASURE. 







16. 


•♦. 


17. 


A. 


s. 


p- 


a In. 


A. R. p. yd. ft. in. 


116 


1 


13 


100 113 


•l*3 9 1 17 18 1 3 


87 


3 


17 


200 117 


97 8 18 30 1 31 


28 


1 


85 


171^ 140 
i=3 6 





28 1 35 172 32 
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SOLID MEASURE. 
18. • 19.' 

T. it. in. Cords. ft. In. 

171 30 1000 571 18 1234 

98371234 19919 12 79 



72 


32 1494 










20. 




WINE 


MEASURE. 




.21. 


T. 

171 
99 


hhd. gal. 

3 8 
1 19 


qt. 

1 

3 


pt gL . 
1 1 

1 3 




T. hhd. gal. qt. pt. gi. 

7111111 

9 3 3 3 13 


72 


1 51 


1 


1 2. 








T. 

15 
9 


32. 

hhd. gia. 

1 17 
3 19 


qt. 

1 

3 


BEER 

pt. 


1 


MEASURE. 


T. 

79 
19 


23. 

hhd. gal. qt. pt. 

2 2 2 

3 13 3 1 


5 


1 51 


1 


1 










24. 




DRY MEASURE. 


» 


25. 


oh. 

716 
19 


bu. pk. 

1 2 
9 3 


qt. 

1 
1 


pt. 

1 




ch. 

73 
19 


bu. pk. qt. pt. 

IS 3 1 
18 1 3 1 


696 


27 2 
26. 


7 


1 


TIMK 




27. 


375 
199 


da. 

15 
137 : 


h. 

13 

15 


m. see. ▼. da. 

17 5 • 14 1 
1 39 9 6 


h. m. aec. 

3 4 15 
17 3 7 4 8 



175 243 4 15 26 

CIRCULAR MEASURE. 
28. ♦• 29. 

8. o I « • • 8. o I w' 

11 7 13 15 1 23 37 3^ 

9 29 17 36 9 15 38 47 

• 17 55 39 4 7 58 52 

Note. — In Circular Measure, the minuend is sometimes less than the 
subtrahend, as in Ex. 29. in which case it must be increased b^ VL «si^&. 
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ItSt To find the difference of dates. 



• 



Ex. 1. What is the difference of time between October 16tli, 
1852, and August 9th, 1854 ? Ans. I7. 9mo. 23da. 

FIRST OPERATION. Commencing with January, the first 

y. mo. da. month in the year, and counting the 

Min. 18 5 4 7 9 months and days in the later date up 

SuK 1852 9 16 to August 9th, we find that 7mo. and 9 

da. have elapsed; and counting the 

Bern. 1 9 2 8 months And days in the earlier date, up 

to October 16th, we find that 9mo. and 

SECOND OPERATION. i6da. have elapsed. We, therefore, 

Min. 18 5 4 8 9 write the numbers for subtraction as in 

Sub. 1852 10 16 tbfe first of>eration. The same result 

can be obtained by reckoning the num- 

Bem. 1 9 23 der of the fiven months instead of the 

number oj months that Jiave elapsed 
since the beginning of the year, and writing the numbers as in the 
second operation ; — written either way. 

The earlier date being placed under the later, is subtracted, asby the 
preceding rule. 

Note. — In finding the difference between two dates, and in computing 
interest for le^s than a month, 30 days are considered a month, In legal trwas- 
actions, a month is reckoned from any day in one month to the corresponding ' 
day of the following month, if it has a corresponding day, otheiwise to 
its end. 

Examples fob Practice. 

2. What is the time from March 21st, 1853, to Jan. 6th, 
1857 ? • Ans. 3y. 9m. 15da. 

3. A note was given Nov. l'5th, 1852, and paid April 25th, 
1857 ; how long was it on interest ? 

4. John Quincy Adams was bom at Braintree, Mass., July 
11th, 1767, -and died at Washington, D. C, Feb. 23, 1848; to 
what age did he live ? , • 

5. Andrew Jackson was* bom at Waxaw, S. C, March 15th, 
176'7, and. died at Nashville, Tenn.; June 8th, 1845; at what 
age did he die ? 

103. From what period do you count the ragnths and days in preparing 
dates for subtraction ? How do you arrange the dates for subtraction ? How 
subtract? How many days are considered a month in business transactions? 
What M the second method of preparing dates for subtraction ? 
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MISCELLANEOUS EX^ERCISES. 

1. "What is the amount of the following quantities of gold : 
41b. 8oz. 13pwt. 8gr., 51b. lloz. 19pwt. 23gr., 81b. Ooz. 'ITpwt. 
a5gr., and 181b. 9oz. 14pwf. lOgr. ? 

2. An apothecary would mix 7fe 35 23 29 Igrl of rhubarb, 
2* lOS 03 la 13gr. of cantharides, and 2 lb 33 75 29 17gr. 
of opium ; what is the weight of the compound ? 

8. Add together 17T. llcwt. 3qr. 111b. 12oz., IIT. 17cwt. Iqr. 
191b. lloz., 53T. 19cwt. Iqr. 171b. 8oz., 27T. 19cwt. 3qr. 181b. 
9oz., and 16T. 3cwt. 3qr. 01b. 13oz. 

4. A merchant owes a debt in London amounting to 767l£; 
what remains due after he has paid 1728£ 17s. 9d. ? 

5. From 731b. of silver there were made 261b. lloz. 13pwt. 
14gr. of plate ; what quantity remained ? 

6. From 711b 85 15 19 14 gr. take 7!b 95 13 19 17gr. 

7. From 28T. 13cwt. take lOT. 17cwt. 191b. 14oz. 

• 8. A merchant has 3 pieces of cloth ; the -first contains 37yd. 
3qr. 3na., the second 18yd. Iqr. 3na., and the third 31yd. Iqr. 
2na. ; what is the whole quantity ? . 

9. Sold 3 loads of hay; the first weighed 2T. 13cwt. Iqr. 
171b., the second 3T. 171b., and the third IT. Sqr. 111b.; what 
did they all weigh ? 

10. What is the sum of the following distances.: 16m. 7fur. 
18rd. 14fL 11m., 19m. Ifur. 13rd. 16fl. 9in., 97m. 3fur. 27rd. 
13ft. 3in., and 47m. 5fur. 37rd. 13ft: JLOin.? 

11. From 76yd. take 18yd. 3qr. 2na. 

12. From 20m. take 3m. 4fur. 18rd. 13ft. 8in. 

13. From 144A. 3R. take 18A. IK 17p. 200ft. lOOia. 



120 COMPOUND NUMBEBS. 

14. From 18 cords take 3 cords lOOfl. lOOOin. 

15. A gentleman has three farms; the first contains 169 A. 
8R. 15p. 227ft., the second 187 A. IR. 15p. 165ft., and the third 
217A. 2R. 28p. 165ft. ; what is the whole quantity ? 

16. Jhere are 3 piles of wood; the first contains 18 cords 
116ft. lOOOin., the second 17 cords lllfL 1600in., and the third 
21 cords 109ft 171 6in. ; how much in' all ? 

17. From'l7T. take 5T. 18fl. 765in. 

18. From 169gal. take 76gaL 3qt. Ipt 

19. From 17ch. 18bu.-take 5ch. 20bu. Ipk. 7qt. 

20. From 887. take 47y. lOmo. 27d. 18h. 50m. 14s. 

21. From US. 15° 36' 15" take 5S. 18** 50' 18". 

22. John Thomson has 4 casks of molasses; the first con- 
tains 167gal. 3qt Ipt., the second i86gal. Iqt. Ipt, the third 
108gal. 2qt. Ipt, and the fourth 123gal. 3qt Opt ; how much is 
the whole quantity ? 

23. Add together 17bu. Ipk. 7qt Ipt, 18bu. 3pk. 2qt, 19bu. 
Ipk. 3qt Ipt, and 51bu. 3pk. Oqt Ipt 

24.. James is 13y. 4mo. 13d. old, Samuel is 12y. llmo. 23d., 
and Daniel is 18y. .9mo. 29d.; what is the sum of their united 



' 25. Add together 18y. 345d. 13h. 37m. 15s., 87y. 169d. 12h. 
16m. 28s., 316y. 144d. 20h. 53m. 18s., and 13y. 360d. 21h. 
57ni. 15s. 

26. A carpenter sent two of his apprentices to ascertain the 
length of a certain fence. The first stated that it was 17rd. 16ft. 
llin., the second said it was 18rd. 5in. The carpenter finding a 
discrepancy in their statements, and fearing they might both be 
wrong, ascertained the true iength himself, which was 17rd. 5yd. 
1ft llin. ; how much did each differ from the other ? 

27. From amass of silver weighing 1061b., a goldsmith made 
36 spoons, weighing 51b. lloz..l2pwt 15gr. ; a tankard, 31b. Ooz. 

.13pwt 14gr.; a vase, 71b. lloz. 14pwt 23gr.; how much un- 
wrought silver remains ? 
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28. From a piece of cloth, containing 17yd. 8qr., there were 
taken two garments, the first measuiing 3jd. 3qr. 2nal, the 
second 4yd. Iqr. 3na.; how much remained? 

29. Venus is 3S. 18* 45' 15" east of the Sun, Mars is 7S. 15* 
36' 18" east of Venus, and Jupiter is 5S. 21° 38' 27" east of 
Mars ; how far is Jupiter ea^t of the Sun ? Ans. 4S. S6*. 

' '30. The longitude of a certain star is 3S. 18* 14' 35", and 
the longitude of Jupiter is llS. 25* 30' 50"; how far will Ju- 
piter have to move in his orhit to be in the same longitude with 
the star? 



MULTIPLICATION. 

104t Maltiplication of Compoand Nnmbers is the process of taking 
a coiapound number any proposed number of times. 

105t When the multiplier is 12 or less. 

Ex. 1. If an acre of land cost 14£ 5s. 8d. 2far., what will 
9 acres cost? Ans. 128£ lis. 4d. 2far. 

OPERATION. * We write the multiplier under 

£ 8. d. for. the lowest denomination of the 

Multiplicand 14 5 8 2 multiplicand, and then say 9 times 

Multiplier ' 9 2far. are ISfar., equal to 4d. and 

TITq i"i a o ^^*^- ^® write the 2far. under 

Product lii»ll 4^ the number multiplied, reserving 

the 4d. to be added to the next 
product. We then say 9 times 8d. are 7 2d., and the 4d. make 76d., 
equal to 6s. and 4d., and write the 4d. under the column of pence, 
reserving the 6s. to be added to the next product. Then, 9 times 
5s. are 45s., and 6s. make 61s., equal 4o 2£ and lis., and write the 
lis. under the column of shillings, reseiwing the 2£ to be added to 
the next product. Again, 9 times 14£ are 126£, and 2£ make 
128£, which we write under the column of pounds; and have 128£ 
lis. 4d. 2far. for the answer. 

104. What iJB multiplication of compound numbers? — 105. Explain the 
operation. By what do you divide the product of each denomination 1 What 
do you do with the quotient and remainders thus obuined ? 
11 
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Rule. — Multiply each denomination of (he compound number cls in 
tntdtipUcation of simple numbers^ and carry as in addition of compound 
numbers. 

NoTB. — Going a second time carefally over the work is a good way of 
testing its accuracj. On learning Division of Compound Numbers, the pupil 
will &d by that role a better method of proving multiplication of compoun<| 
numbers. 
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NoTB. — The answers to the following questions are found in the cor- 
responding questions in Division of Compound Numbers, p. 126. 

14. What cost 7 yards of tsloth at 18s. 9d. per yard ? 

15. If a man travel 12m. 3fiir. 29rd. in one day, how far will 
he travel in 9 days ? 

16. If 1 acre produce 2 tons 13cwt. 191b. of hay, what will 
8 acres produce ? 

104. What is the rule 1 How may the work be tested? 
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17. If a family consume 49gal. Sqt, Ipt. of molasses in one 
month, what quantity will be sufficient for one year ? 

18. John Smith has 12 silver spoons, each weighing 3oz. 
17pwt. 14gr. ; what is the weight of all ? 

19. Samuel Johnson bought 7 loads of timber, each measur- 
ing 7 tons 37ft. ; what was the whole quantity ? 

20. If the moon move in her orbit 13** 11' 35" in 1 day, how 
far will she move in 10 days ? 

21. If 1 dollar will purchase 2ib 8S 75 19 lOgr. of ipecacu- 
anha, what quantity would 9 d9llars buy ? 

22. If 1 dollar will buy 2A. 3R. 15p. 30yd. 8ft, lOOin. of 
wild land, what quantity may be purchased for 12 dollars ? 

23. Joseph Doe will cut 2 cords 97ft;, of wood in 1 day ; how 
much will he cut in 9 days ? 

24. If 1 acre of land produce 3ch. 6bu. 2pk. 7qt. Ipt. of com, 
what will 8 acres produce ? 

106t When the multiplier is a composite number, and 
none of its factors exceed 12. 

Ex. 1. What cost 24 yards of broadcloth at 2£ 7s. lid. per 
yard ? Ana. 57£ 10s. Od. 

24 is equal to 4 X ^ i "^^ 
therefore multiply the price 
of 1 yard by 4, and obtain 
the price of 4 yards, which . 
we multiply by 6, and obtain 
the price of 24 yards. 

5 7 10 =. price of 24 yards. 

Ex. 2. What cost 360 tons of iron at 17£ IGs. Id. per ton ? 

Ans. 6409£ 10s. Od. 

OPERATION. 
dE B. d. 

17 16 1 =« price of 1 ton. 360 is equal to 6 X 6 X 

6 '10. We therefore multiply 

* the price of 1 ton by 6, and 

pnce of 6 tons, obtain the price of 6 tons, 

which multiplied by 6 gives 

^ o/j ^ the price or 36 tons, and 

pnce of 36 tons, that by 10 gives the price 

of 360 tons. 

6409 10 — price of 360 tons. 
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RuLB. — Mtdtipiy by the factors of the composite number in success 
tian. * 

Examples fob Pbactice. 

3. If a man travel dm. 7fiir. 18rd. in one day, how far would 
he travel in 30 dajs ? 

4. K a load of hay weigh 2 tons 7cwt. 3qr. 181b., what would 
be the weight of 84 simiku* loads ? 

5. When it requires 7yd. 8qr. 2na. of silk to make a lady's 
dress, what quantity would be' sufficient to make 72 similar 
dresses ? 

6. A tailor has an order from the navy agent to make 132 
garments for seamen ; how much cloth wiU it take, supposing 
each garment to require 3yd. 2qr. Ina. ? 

i07i When the multiplier is not a composite number, 
and exceeds 12, or, if a composite number, and any of its 
factors exceed 12. 

Ex. 1. What cost 379cwt. of iron at 3£ 16s. 8d. per. cwt. ? 

Ans. 1452£ 16s. 8d. 

OPERATION. Since 379 is not a com- 

^ 8. d. posite number, we cannot 

8 16 8 =« cost of Icwt. resolve it into factors ; but 

10 we may separate it into 

— parts ; thus, 879 = 800 -}- 

8 « cost of lOcwt. 70 + 9. In the operation 

we first multiply by 10, and 

X i» 1 A/\ _-x *^®°^ by 10, to get the cost 

cos^of lOOcwt oflOOcwt. To find the cost 

of 300cwt., we multiply the 

V = cost of SOOcwt «<«* 1 lOOcwt- ^y 3 ;_and to 
o X ir r7/\ X find the cost of 70cwt, we 

8 ^ cost of 70cwt. ^^itipiy ^^^ ^^^ .^^ 1 J^^^^ 

. cost of 9cwt by 7 ; and then, to find the 

1452 16 8 = cost of 379cwt. ^^^ ®^ ^^wt, we multiply the 

cost of Icwt. by 9. Adding 
the several products, we obtain 1452£ 16s. 8d. for the answer. 

Rule. — Having resolved the^multiplier into any convenient parts, as 
of units, tens, etc., multiply by these several parts, adding together the 
products thus obtained for the required result. 

. 106. What is the rule for multiplying by a composite number? Reason 
for the rule? — 107. How do you find the cost of SOOcwt. in the example ? 
Of 70cwt. ? Of 9cwt. ? What is the rule when the multiplier is large, and 
is not a composite number 1 
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Examples for Practice. 

2. If 1 dollar will buy 171b. lOoz. 13dr. of beef, how much 
may be bought for 62 dollars ? 

3. What cost 97 tons of lead at 2£ 17s. 9id. per ton ? 

4. If a man travel .17m. 3fur. 19rd. 3yd. 2ft. 7in. in one day, 
how far would he travel in 38 days ? 

5. If 1 acre will produce 27bu. 3pk. 6q£. Ipt of com, what 
will 98 acres produce ? 

6. K it require 7yd. 3qr. 2na. to make 1 cloak, what quantity 
would it require to inake 347 Cloaks ? 

7. One ton of iron will buy 13A. 3R. 14p. 18yd. 7ft. 76in. of 
land ; how many acres will 19 tons buy ? 

8. If 1 ton of copper ore will purchase 17T. 14cwt. 8qr. 181b. 
14oz. of iron pre, how much, can be purchased for 451 tons ? 



DIVISION. 



106. DlTision of Compound Nnmben is the process of dividing a 

compound number into 'any pfx>posed number of equal parts. 

109. To divide when the divisor does not exceed 12. 

Ex. 1. If 9 acres of land cost 128£ lis. 4d. 2far., what is the 
value of 1 acre ? Ans. 14£ 5s. 8d. 2far. 

OPERATION. Having divided the 128£ by 9, we find 

£ s. d. for. the quotient to be 14£ and 2£ remaining. 

9 )128 11 4 2 We place the 14£ tinder the 128£, and 

^ A. f\ R' ^ reduce 2£ to shillings, making 40s., and 

14 o o z addingth^ lis. in th6 dividend, we have 

51s. We'iiext divide the 51s. by 9, and 

write the quotient 5s. under the lis., and to the remainder 6s., equal 

to .72d., add the 4d., making 76d. The 76d. we divide by 9, and write 

the quotient 8d. under the 4d., and to the remainder 4d., equal to 

108. What is division of compound numbers ? — 109. Where do you begin 
to divide 1 Why ? When there is a remainder after dividing any one de- 
nomination, what must be done with it ? 
11 ♦ 
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16far., we add the 2far., making 18far. The Idfar. we divide by 9, 
and obtain 2far. for a quotient, which we place under the 2&r. in the 
dividend ; and thus find the answer to be 14£ 58. 8d. 2&r. 

Rule. — Divide <is in division of simple numbers, each denomination 
in its order, beginning with the highest, 

1/ there be a remainder, reduce it to the next lower derumination, addl- 
ing in the number already of this denomination, if any, and divide as 
before. 

Proof. — The same as in simple numbers. 

Note. — When the divisor and diyidend are denominate nnmbers, and 
one or both are compound, reduce them to the same denomination, and then 
proceed as with simple numbers. 

2. 3. . 4. 

£ I. d. £ s. d. £ ■. d.- 

2 )10 13 4 8 )58 14 9 g )129 9 7 

5 6 8 . 19 11 '7 25 17 11 

5. 6. 7. ' 

£ I. d. fur. cwt. qr. lb. os. ton. cwt. ^r. lb. 

6) 112 14 4 2 6 )113 2 5 12 7 )103 110 9 
18 15 8 3 18.3 17 10 ' 14 15 3 12 

8. 9. 10. 

ewU qr. lb. <w. lb. oi. dr. m. for. rd* fL 

8) 154 2 21 8 9)143 '5 6 6)587 4 8 12 
1*9 1 8 15 15 14 13 "^ 

11. 12. 13. 

deg. m. for. rd. rd. yd. ft. in. for. rd. ft. in. 

8 )145 33 2 10§ 9 )213 2 9 10)98042 

Note. — The answers to the following questions are found in the corre- 
sponding numbers in Multiplication of Compound Numbers. 

14. What costs 1 yard of cloth, when 7yd. can be bought, for 
6£lls. 3d.? 

15. If a man, in 9 days, travel 112m. Ifur. 21rd., how far will 
he travel in 1 day ? 

16. If 8 acres produce 2 IT. 5cwt 2qr. 21b. of hay, what will 
1 acre produce ? 

109. What is the rule for division of compound numbers 1 
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17. If a family conBome in 1 jear 598gaL 2qL of molasses, 
how much will be neeessarj for 1 month ? 

18. John Smith has 12 silver spoons, weighing Sib. lOoz. 
llpwt ; what is the weight of each spoon ?' 

19. Samuel Johnson bought 7 loads of timber, measuring 55T. 
19ft. ; what was the quantity in each load ? 

20. If the moon, in 10 days,. move in her orbit 4S. IV 65' 50", 
how far does she move in 1 day ? 

21. If $9 will buy 24ib 85 33 19 lOgr. of ipecacuanha, 
how large a quantity will $ 1 purchase ? 

22. When $ 12 wiU buy 34A. OR. 32p. 8yd. 5ft. 48in. of wild 
land, how much will $ 1 buy ? 

23. Joseph Doe will cut 24 cords 105 feet of wood in 9 days ; 
how much will he cut in 1 day ?. 

24. When 8 acres of land produce 25ch. 17bu. 3pk. 4qt of 
grain,, what will 1 acre produce ? 

llOi When the divisor is a composite number, and 
none of its factors exceed 12. 

Ex. 1. When 24 yw-ds of broadcloth are sold for 57£ lOs. 
Od., what is the price of 1 yard? Ans. 2£ 7s. lid. 

OFEBATION. . - 

£ g^ ^ 24 IS equal to 6 X 4. 

6)57 10 = price of 24 yards. We therefore divide the 

^ ^ '^ price by one of these rac- 

4)9 11 8 »= price of 4 yards. tors, and the quotient am* 

a rr 1 1 • r 1 _j ing by the other. 

2 7 11 = price of 1 yard. ^ "^ 

Rule. — Divide by the factors of the composite number in succession. 
Examples for Practice. 

2. If 360 tons of ux)n cost 6409£ 10s. Od., what is the cost of 
1 ton? 

3. If a man travel 117m. 7fur. 20rd. m 30 days, how far will 
he travel in 1 day ? ^ . 

4. If 84 loads of hay weigh 20i tons 6cwt Oqr. 121b., what 
will 1 load weigh ? 

5. When 72 ladies require 567yd. Oqr. Ona. for their dresses, 
how many yards will be necessary for one lady ? 

110. How does it appear that diyfding by 6 in Ex. 1 gives the price of 4 
yards 1 How do you divide by a composite number 1 
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6. When 132 sailors require i70jd. Iqr. of cloth to make their 
garments, how manj yards will be necessary for 1 sailor ? 

Hit When the divisor is not a composite number, and. 
exceeds 12, or, if a composite number, and any of its 
factors exceed 12. 

Ex. 1. K23cwt of iron cost 171£ Is. 3d., what cost Icwt? 

Ans. 7£ 8s. 9d. 

OPESATION. 

2 3 ) 1 7 1 1 3 ( 7£ 

161 We divide the pounds by 23, and obtain 

7T 7£ for the quotient, and 10£ remaining, 

^ which we reauce to shillings, and add the 

2Q Is., and again divide by 23, and obtain Ss. 

23 N 201 f 8s. ^^^ *^® quotient. The remainder, 178., we 

1 QA reduce to pence, and add the Sd., and again 

• divide by 23, and obtain 9d. for the quo- 

1 7 tient ; and, by uniting the several quotients, 

]^ 2 ^o obtain 7£ 8s. 9d. for the answer. There- 

fore, 

23)207(9d. 

207 

The method of operation is like that by the general rule (Art. 109), 
excepting more of the work is written down. 

2. If $ 62 will buy 10951b. 14oz. 6dr. of beef, how much may 
be obtained for $ 1 ? 

3. 'Paid 280£ 5s. 9^4 for 97 tons of lead ; what did it cost 
per ton ? 

4. If a man travel 662m. 4fur. 28rd. 3yd. 2fl. 2in. in 38 days, 
how far will he travel in 1 day ? 

5. When 98 acres produce 2739bu. Ipk. 5qt. of grain, what 
will 1 acre produce ? 

6. A tailor made 347 garments from 2732yd. 2qr. 2na. of 
cloth ; what quantity did it take to make 1 garment ? 

7. When 19 .tons of iroawill purchase 262A. 3R. 37p. 25yd. 
1ft. 40in. of land, how much may be obtained for 1 ton ? 

8. 451 tons of copper ore will purchase 8003T. 17cwt. Iqr. 
121b. lOoz. of iron ore, how much will 1 ton purchase ? 

111. When the divisor is large, and not a composite number, how is the 
division performed ? 
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MISCELLANEOUS EXAMPLES. 

1. Bought 30 boxes of sugar, each containing 8cwt 3qr. 20Ib^ 
but having lost 68cwt 2qr. 01b., I sold the remainder for 1£ 178. 
6d. per cwt. ; what sum did I receive ? 

2. A company of 144 persons purchased a tract of land con- 
taining 110 67 A. IR. 8p. John Smith, who was one of the com- 
pany, and owned an equal share with the others, sold his part 
of the land for Is. 9^ per square rod ; what sum did he re- 
ceive ? 

3. The exact distance from Boston to the mouth of the Colum- 
bia River is 2644m. 3ftir. 12nL A man, starting fiiom Boston, 
traveled 100 days, going 18m. 7fur. 32rd. each day ; required 
his distance &om the mouth of the Columbia at the end of that 
time. 

4. James Bent Was bom July 4, 1798, «t 3h. 17m. A. M. ; 
how long had he lived Sept. 9, 1807, at llh. 19m. P.M., 
reckoning 365 days for each year, excepting the leap year 1804, 
which has 366 days ? 

5. The distance from Vera Cruz, in a straight line, to the city 
of Mexico, is 121m. 5fur. If a man set out from Vera Cruz to 
travel this distance, on the first day of January, 1848, which was 
Saturday, and traveled 3124rd. per day until the eleventh day of 
January,* omitting, however, as in duty bound, to travel op the 
Lord's day, how far would he be &om the city of Mexico on the 
morning of that day ? 

6. Bought 16 casks -of potash, each containing 7cwt. 8qr. 
181b., at 5 cents per pound. I disposed of 9 casks at 6 cents 
per pound, and sold the remainder at 7 cents per pound ; what 
did I gain? 

7. A merchant purchased in London 17 bales of cloth for 
17£ 18s. lOd. per bale. He disposed of the cloth at Havana for 
sugar at 1£ 17s. 6d. per cwt Now, ^ he purchased 144cwt. of 
sugar, what balance did he receive ? 

8. A and B commenced traveling, the same way, round an 
island 50 miles in circumference. A travels 17m. 4fur. SOrd. 
a day, and B travels 12m. 3fur. 20rd. a day ; required how 
far they are apart at the end of 10 days. 
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9. Bought 760 barrels of flour at $ 5.75 per barrel, which I 
paid for in iron at 2 cents per pound. The purchaser afterwards 
sold one half of the iron to an ax manufacturer ; what quantity 
did he sell ? 

10. Bought 17 house-lots, each containing 44 perches, 200 
square feet From this purchase I sold 2A. 2R. 240fl., and the 
remaining quantity I disposed of at Is. 2^d. per s(|uare foot; 
what amount did I receive for the last sale? 

11. J. Spofford's farm is 100 rods square. From this he sold 
H. Spaulding a fine house-lot and garden, contuning 5 A. 3R. 
17p., and to D. Fitts a farm oOrd. square, and to B. Thornton a 
farm containing 8000 square rods ; what is the value of the re- 
mainder, at. $ 1.75 per square rod ? v 

12. Bought 78A. 3R. 30p. of land for $ 7000, and, having sold 
10 house-lots, each 30rd. square, for $ 8.50 per square rod, I dis- 
pose of the remainder for 2 cents per square foot How much 
do I gain by my bargain ? 



PROPERTIES OF NUMBERS. 

112i An Integer is a whole number ; as 1, 6, 13. 
All numbers are either odd or even. 

An Odd Nnmber is a number that cannot be divided by 2 with- 
out a remainder ; thus, 3, 7, 11. 

An Even Number is a number that can be divided by 2 without 
a remainder; thus, 4 8, 12. 

Integers are also either 'prime or composite numbers. 
A Prime Number is a nmnber which can be exactly divided by 
no integer except itself or 1 ; as, 1, 3, 5, 7. 

A Composite Number is a number which can be exactly divided 
by an integer other than itself or 1 ; as, 6, 9, 14. 

Numbers are prime to each other when they have no factor 
(Art 41) in common ; thus. 7 and 11 are prime to each other, as 
are also 4, 15, and 19. 

112. What is an integer ? What are all integers ? What is an odd num- 
ber 1 An even numl^r 1 What other distinctions of numbers are men- 
tioned? What is a prime number? When are numbers prime to each 
other ? What is a composite number ? 
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All the prime numbers not larger than 1109 are included in 
the following 

TABLE OF PRIME NUMBERS. 
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113. A Prime Factor of a number is a prime number that will 
exactly divide it ; thus, the prime factors of 21 are the prime 
numbers 1, 3, and 7. 

A Composite Factor of a number is a composite number (Art 
41) that will exactly divide it ; thus, the composite factors of 24 
are the composite numbers 4 and 6. 
• ' 

Note 1. — Unity or 1 is not commonly regarded as a prime factor/ since 
multiplying or dividing any number by 1 does not alter its value ; it will be 
omitted when speaking of the prime factors of numbers. 

Note 2. — No direct process of findinjj prime numbers has been discovered. 
The following facts, however, will aid in ascertaining whether a number is 
prime or not ; and, if not prime, will indicate one or more of its factors : 

1. 2 is the only even prime nuihber. 

2. 2 is a factor of every even number. 

S. 3 is a factor of every number the sum of whose digits 3 will exactly 
divide ; thus, 15, 81, and 546 have each 3 as a factor. 

4. 4 is a factor of every number whose two right-hand figures 4 will exactly 
divide ; thus, 316, 532, and 1724f have each 4 as a factor. 

5. 5 is the only prime number having 5 for a unit or right-hand figure. 

■ ■ « ■ ■ — 

113. What is a prime factor? What is a composite factor ? How is unity 
or-l regarded 1 Is there anv direct process for determining prime numbers ? 
Which is the only even prime number? Of what numbers 'is 2 a factor? 
Df what numbers is 3 a factor ? Of whftt numbers is 4 a factor ? 
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6. 5 is a factor of eyeiy number whose rigbt-hand figure is either 5 or ; 
as, 15, 20, &c. 

7. 6 is a factor of every even number that 3 will exactly divide ; thus, 24, 
108, and 360 have each 6 as a factor. 

8. 7 is a factor of every number occupying four pUces whose two right- 
hand figures are contained in the left-hand figure or figures exactly 3 times ; 
thus, 2107 and 3913 have each 7 as a factor. 

9. 7 is a factor of every number occupying three or four places, when the 
two right-hand figures contain the left-hand ngure or figures exactly 5 times ; 
thus, 840, 945, and 1 155 have each 7 as a factor. 

10. 8 is a factor of every number whose three right-hand figures 8 will 
exactly divide ; thus, 5072, 1 1240, and 17128 have each 8 as a factor. 

11. 9 is a factor of every number the sum of whose digits 9 will exactly 
divide ; thus, 27, 432, and 20304 have each 9 as a factor. 

12. 10 is a factor of every number whose right-hand figpire is ; as, 20, 
30, &c. 

13. 7, 11, and 13 are factors of any number occupjring four places in which 
two like figures have two ciphers between them ; as, 3003, 4004, 9009, &c. 

14. Every prime number, except 2 and 5, has 1, 3, 7, or 9 for the right- 
hand figure. 

114. To find the prime factors of numbers. 

Ex. 1. Find the prime factors of 24. Ans. 2, 2, 2, 3, 

oPBRATioN. "We divide by 2, the least prime number great- 

2 4 er than 1,. and obtain the quotient 12. And 

r^ since 12 is a composite number, we divide this 

^ also by 2, and obtain a quotient 6. We dividQ 

6 6 by 2, and obtain 3 for a quotient, which is 

.a prime number. The several divisors and the 

3 last quotient, all being prime, ^jonstitute all the 

prime factors of 24, which, muldpHed together, 
equal 2X2X2X8 = 24. 

Rule. — Divide the given number by any prime number, greater than 

1, that toiU divide it, and the quotient, if a composite number, in (Tie same 

manner ; and continue dividing until a prime number is obtained for a 

. quotient. The several divisors and the last quotient will be the prime 

factors required. 

NoTB. — The composite factors of any number may be found by multi- 
plying together two or more of its prime factors. 

113. Of what numbers is 5 a factor? Of what is 6 a factor 1 Of* what is 
7 a factor ? Of what is 8 a factor ? Of what is 9 a factor? What is the 
ri^ht-hand figure of every prime number? — 114. The rule for finding the 
prime factors of numbers ? How may the composite factors of numbers bo 
found ? 
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Examples for Practice. 

2. What ^re the prime factors of 86 ? * Ans, 2, 2, 8, 8. 
8. "Vf'hat are the prime factors of 48 ? 

4. What are the prime factors of 56? 

5. What are the prime factors of 144? 

6. Find the prime factors of 3420 ? 

7. What are the prime factors of 18500? 

8. What* are the prime factors of 19965? 

9. What are the prime factors of 12496 ? 

10. What are the prime factors of 17199 ? 

11. What are the prime factors of 7800? 

CANCELLATION. 

115t ]^the dividend and divisor are both divided by the same 
number^ the quotient is not changed. Thus, if the dividend is 
20 and the divisor 4, the quotient will be 5. Now, if we divide 
the dividend and divisor by some number, as 2, we obtain 10 
and 2 respectively ; and 10 -f- 2 = 5, the same as the original 
quotient. 

Also, if the dividend and divisor are both mukiplied by the same 
number, the quotient is not changed, 

. 116. Jf a factor in any number is canceled, the number is 
divided by that factor. Thus, if 15 is the dividend and 5 the 
divisor, the quotient will be 3. Now, since the divisor and quo- 
tient are the two factors, which, being multiplied together, pro- 
duce the dividend (Art 50), if we cross out or cancel the factor 
5, the remaining .3 is the quotient, and by the operation the 
dividend 15 has been divided by 5. 

117. Cancellation is the method of shortening arithmetical 
operations by rejecting any factor or factors common to the divisor 
and dividend. 



115. What is the effect on the quotient when the dividend and divisor ar» 
diTided by the same number? — 116. The effect of caaoeling a factor of 
any number ? — 1 17. What is canoeUation ? 
12 



i 
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£x. 1. A man sold 25 hundred weight of iron at 5 dollars per 
hundred weight, and expended the money for floiir at 5 dollars 
per barrel ; how many barrels did he purchase ? 

^ Ana. 25 bairelfl. 

oFEHATiov. . We first indicate by- their sign^the 

Dividend ^ X 25 multiplication and division reqmred by 

«=» 2 5. the question. Then, observinff 5 to be 

Divisor fi a common factor of the divisor and 

dividend, we divide the divisor and 
dividend by this factor, or, which is the same thing, cancel or reject it 
in both, and obtain 25 for the quotient. 

2. Divide thie product of 12, 7, and 5 by the product of 5, 4, 
and 2. Ans. 10^.' 

OPEBATION. 

Dividend hxlXj ^ li ^ ^ 

Divisor ^ X 4 X 2 2 ^' vguouenu 

Finding 4 in the divisor to be a factor of 12 in the dividend, we 
divide 12 by 4, canceling these nmnbers, and use the 3 instead of 12. 
The factor 5, common to both dividend and divisor, having been can- 
celed, we divide the product of the remaining factors in the dividend 
by the product of those in the divisor, and obtain the quotient 10^. 

• 
8. Divide the product of 8, 5, 16, and 21 by the product of 
10, 4, 12, and 7. 

OPEBATIOH. 

Dividend $X$Xi^Xit 



Divisor j:0x4x-i:2xaf 



• 4, Quotient 



The product of the factors 8 and 5 in the dividend is equal to the 
product of 10 and 4 in the divisor ; therefore we cancel these factors. 
Finding 16 in the dividend and 12 in the divisor may be exactly 
divided by 4, they are canceled, and use made of the quotients. 
Again, as the product of the factors 3 and 7 of the divisor equals the 
21 of the dividend, we cancel the* 3, 7, and 21. The factor 4 alone 
remaining is the quotient. 

117. How do you arrange the dividend and divisor for cancellation 1 How 
do you then proceed 1 Is the factor 5, in Ex. 1, reduced to or 1 by beiijg 
canceled ? How do yon proceed when a number in the dividend and another 
hi the divisor have a common factor 1 H«wdo ^u proceed when the pro- 
ducts of two or more factors in the dividend and divisor are alike ? 
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BuLE. — Cancel the factor or factors common to the dividend and 
divisor, and then divide the product of the factors remaining in the divi- 
dend by the product of those remaining in the divisor. 

Note I. — In arranging the numbers for cancellation, the dividend may 
be written above the divisor with a horizontal line between them, as in divis- 
ion (Art 47) ; or, aa some prefer, the dividend may be written on the right 
of the divisor, with a vertical tine between them. 

Note 2. — Canceling a factor does not leave 0, but the quotient 1, to take 
it& place, ^nce rejecting a factor is the<6ame as dividing by that factor (Art. 
116). Therefore, for every factor canceled 1 remains. 

Examples fob Practice. 

4. Divide 42 X 19 by 19. Ans. 42. 

5. Divide the product of 8, 6, and 3, by the product of 6, 3, 
and 4. 

6. Divide the product of 17, 6, and 2, by the product of 6, 2, 
and 17. 

7. Sold 15 pieces of shirting, and in each piece there were 30 
yards, for which I received 10 cents per yard; expended the 
money for 10 pieces of caUco, each' containing 15 yards ; what 
was the calico per yard ? ^ 

8. Divide the product of 12, 7, and 5, by the product of 2, 4^ 
and 3. * 

9. Divide the product of 20, 13, and 9, by the product of 18, 
16,^ndl. * ' ^ 

10. Divide the product of 9, 8, 2, and 14, by the product of 
8, 4, 6, and 7. - 

11. Divide the product of 16, 5, 10, and 18, by the product of 
8, 6, 2, and 12. 

12. Divide the product of 22, 9, 12, and 5, by the product 
of 3, 11, 6, and 4. 

13. Divide the product of 25, 7, 14, and 36, by the product 
of 4, 10, 21, and 54. 

14. Divide the product of 26, 72, 81, and 12, by the product 
of 36, 13, 24, and 54. 

15. Divide the product of 8, 5, 3, 16, and 28, by the product 
of 10, 4, 12, 4, and 7. 

16. Divide the product of 8, 4, 9, 2, 12, 16, and 5, by the 
product of 4, 6, 6, 3, 8, 4, and 20. 

17. Divide the product of 6, 15, 16, 24, 12, 21, and 27, by 
the product of 2, 10, 9, 8, 36, 7, and 81. 

117. The rale for canoelUtion? How may the numbers be arranged for 
canceling? What remains for every factor canceled? 
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A COMMON DIVISOR. 

118t A Common Dhiior of two pr more numbers is anj 
number that will divide them without a remainder ; thus, 2 is 
a common divisor of 2, 4, 6, and 8. 

119. To find a common divisor. 

Ex. 1. What is the common divisor of 10, 15, and 25 ? 

Ans. 5. 

OPBBATIOK. We resolve each of the given numbers into two 

1 >« 5 X ^ factors, one of which is common to all or them. 

1 5 SB 5 X 3 *^® operatibn 6 is the common factor, and there- 

2 5 SB 5 X 5 ^^^ must be a common divisor of the numbers. 

Rule. — Besblve each of the given numbers into two factors, one of 
which is common to all of them, and this common factor is a common 
divisor. 

Examples fob Pbactice. 

2. What is the common divisor of 3, 9, 18, 24 ? • Ans. 8. 
8. What is the common divisor of 4, 12, 16, 28 ? 

Ans. 2 or 4. • 

120« A divisor of any factor of a number is a divisor of the 
number itself. Thus 3, a divisor of 9, a factor of 45, is a divisor 
of 45 itself. 

121 • A common divisor of two numbers is a divisor of their 
sum and of their dijfference. Thus 4, a common divisor of 1.6 
and 12, is a divisor of their sum, 28, and of their difference, 4. 

122r A common divisor of the remainder and the divisor is 
a divisor of the dimdencL Thus, in a division having 12 for 
remainder, 36 for divisor, and 48 for dividend, 12, a common 
divisor of the 12 and the 36, is also a divisor of the 48. 

THE GREATEST COMMON DIVISOR. 

128. The Greatest Common Divisor of two or more numbers is the 
greatest number that will divide each of them without a remain- ^ 
der. Thus 6 is the gi'eatest common divisor of 12, 18, and 24. 

118. What 18 a common divisor of two or more numbers? — 119. The 
rule? — 121. Of what is the common divisor of two numbers adivisorl — 
122. Of what is a common divisor of the less of two numbers end of thtw 
difference a divisor ? — 123. What is the greatest colnmon divisor of two or 
more numbers 1 
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124t To fimd the greatest common divisor. 

Ex. 1. What is the greatest common divisor or measure of 
84 and 132 ? Ans. 12. 

FIRST OPERATION. Resolvuig the numbers into their 

84 = 2X2X3X 7 prime factors (Art. 114), thus, 84 a^ 
132 = 2X2X3X11 2X2X3X7, and 132 = 2X2 
1>>^t^t ^9 X 3 X 1 1 , we find the factor 2 X 2 

^X^Xo:=^i£. X3are common to both. Since only 

these common factors, or the product of two or more of such fac- 
tors, will exactly divide both numbers, it follows that the product of 
all their common prime factors must be the gredtesU factor tJiat wiU ex- 
actly divide both of them. Therefore 2 X2X3=sl2isthe greatest 
common divisor required. 

.The same result may be obtained by a sort of trial process, as 
by the second operation. 

8Eco;n> opERATioH. Siuce 84 cannot be exactly 

8 4) 132 (1 divided by a number greater 

3 4 than itself, if it will also exactly 
divide 132, it will be theareatest 

4 8) 84(1 common divisor sought. But, on 

4 8 trial, we find 84 wul not exactly 

rT"v . Q / ^ divide 132, there being a remain- 

- tJ b ) 4 b ( 1 der, 48. llierefore 84 is not a 

^ ^ common divisor of the two num- 

12)36(3 ^^S; , .. . . 

on We know a common divisor 

^" . of 48 and 84 will also be a divisor 

of 182 (Art. 122). We next try to find that divisor. It cannot be 

greater than 48. But 48 will not exactly divide 84, there being a 

' remainder, 36 ; therefore 48 is not the greatest common divisor. 

« Again, as the common divisor of 36 and 48 will also be a divisor of 
84 (Art. 122), we try to find that divisor, knowing that it cannot be 
greater than 36. But 36 will not exactly divide 48, there being « re- 
mainder, 12 ; therefore 36 is not the greatest common divisor. 

As before, the common divisor of 12 and 36 will be a divisor of 48 
(Art. 122) ; we make a trial to find that divisor, knowing that it can- 
not be greater than 12, and find 12 will exactly divide 86. Therefore 
12 is the greatest common divisor required; 

^ Rule 1. — Resolve the given numbers into their prime factors. The 
product of aU the factors common to the several numbers will be the 
greatest common divisor. Or, 

BuLE 2. — Divide the greater number by the less, and if there be a 

124. What are the rales for finding the greatest common divisor of two or 
more numbers ? 

12* 
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remainder divide the preceding dimaor by U, and so eondnue dividing 
until nothing remains. , The last divisor trnll be the greatest common 
divisor, 

Note. — When the greatest common dirisor is required of more than ttco 
numbers, find it of two of them, and then of that common divisor and of 
one of the other numbers, and so on for all the given numbers. 

Another method is to divide the numbers by any fouior common to them all; 
and so continue to divide till there are no longer any common /actors ; and the 
'product of all the common Jactors wUl be the greatest common divior required. 

Examples fob Practice. 

2. What is the greatest common divisor of 85 and 95 ? 

Ans, 5. 
8. What is the greatest common divisor of 72 and 168 ? 

4. What is the greatest common divisor of 119 an3 121 ? 

5. What is the greatest common divisor of 12, IS, 24, and 
80? ' 

6. Having three rooms, the first 12 feet wide, the second 15 
feet, and the third 18 feet, I wish to purchase a roll of the widest 
carpeting that will exactly fit each room without any cutting aa 
to width. How wide must it be ? 

A COMMON MULTIPLE. 

125* A Hnltiple of a number is a number that can be divided 
hy it without a remainder ; thus 6 is a multiple of 8. 

126* A Common Hnltiple of two or more numbers is a num- ^ 
ber that can be divided by each of them without a remainder ; 
thu^l2 is a common multiple of 8 and 4. 

127* The least Common Mnltiple of two or more numbers is 
the least number that can be divided by each of them without a 
remainder ; thus 80 is the leiast common multiple of 10 and 15. 

JToTE. — A multiple of a rinmber contains all the prime factors of that 
namber ; and the common mnltiple of two or more numbers contains all the 
prime factors of each of the numbers. Therefore, the least common multiple 
of two or more numbers must be the least number that will contain all. the 
prime factors of them, and none others. Hence it will have each prime factor 
taken only the greatest number of times it is found in any of the several 
numbers. 

125. What is a mnltiple of a namber ? — 127. The least common multiple 
of two or more numbers ? 
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128% To find the least common multiple. 

Ex. 1. What is the least common multiple of 6, 9, 12 ? 

Ans. 36. 

FIRST OPERATION. ResolviDg the numbew into their prime 

6 =^ 2 X 3 factors,— thus, 6 = 2X8, a6d 9 = 8 X 

9=3X3 8, and 12 == 2 X 2 X 3, — we find their 

12 = 2X2X3 different prime factors to be 2 and 8. The 

9v9v^v^ <^fi greatest number of times the 2 occurs as a 

-^A-^AOA^^^o factor in any of the numbers is twice, as 

2 X 2- in 12 ; and the greatest number of times the 3 occurs in any 

of the numbers is also twice, as 3 X 3 in 9. Hence 2X2X3X3 

must be allxthe prime factors that are necessary in composing 6, 9, and 

12 ; and, consequently, the product of these factors must be the least 

number that can be exactly divided by 6, 9, and 12. Therefore 

2X2X3X3 = 86isthe least common multiple required. 

SECOND OPERATION. Haviuff arranged the numbers on a 

6 9 12 horizontal line, we divide by 3, a prime 

number that will divide all of them with- 



2 3 4 out a remainder, and write the quotients 



1 g 2 ^^ a line below. We next divide by 2, 

a prime number, writing down the auo- 

3X2X3X2a«36 tients an^ undivided numbers as before. 

Then, since these numbers are prime to 

each other, we multiply together the divisors and the numbers on the 

lower line, which are all the prime factors of 6, 9, and 12, and thus 

obtain 36 for the least common multiple. 

/ Rule 1. — Resolve the given numbers into their prime factors. The 
/ product of these factors, taking each factor the greatest number of times 
j ^ it occurs in any of the numbers, will be the least common multiple. Or, 

Rule 2. — Having arranged the numbers on a horizontal line, divide 

by such a prime number as will divide most of them withdut a remainder^ 

and write the quotients and undivided numbers in a line beneath. So 

continue to divide until no prime number greater than 1 will divide two or 

\ more of them. The product of th^ divisors and the numbers of the line 

\below will be the least common multiple. 

'/"Note 1. — When numbers are prime to each other, their product is their 
(east common multiple. 

Note 2. — When any of the given numbers is a factor of any of the others 
it may be canceled. 



128. What are the rules for finding the least common multiple t 
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EzAMn<sB FOB Pbaotics. 

8. What is the least oommon multiple of 7, 14, 21, and 15? 

An&210. 

OPERATIOir. ^. . « * , i. ^t 

t 1 4 2 1 15 °"^^® 7 IB a factor of 14, another of the 

C, numbers, we cancel it ; and since 3 is a factor 

2 ji 1 5 of 15, we also cancel that (Note 2) ; thus the 
work is rendered shorter. 
7X2 X 15 — 210 

3. What is the least oommon multiple of 3, 4, 5, 6, 7, and 8 ? 

Ans, 840. 

4. What is the least number that 10, 12, 16, 20, and 24 will 
divide without a remainder ? 

5. What is the least common multiple of 9, 8, 12, 18, 24, 36, 
and 72? 

6. Five men start from the same place to go round a certain 
island. The first can go round it in 10 dajs ; the second, in 12 
days ; the third, in 16 days ; the fourth, in 18 days ; the fifth in 
20 days. In what time will they aU meet at the place from 
which they started ?^ 



FRACTIONS. 



129« A FfftCtiOB is an expression denoting one or more equal 
parts of a unit 

Fraction is derived from the Latin jf^an^o, to break. 

Fractions are of two kinds, Oommon and DectmaL 

COMMON FRACTIONS. 

130t A Common Fraction is expressed by two numbers, one 
written over the other, with a line between ihem. 

The number below the line is called the denominator; and the 
number abovey the numerator. 

__, C Namerator, 8, Three 

Thus, ] • - 

( Denominator, 6, Fiftiuu 

129. What is a fraction ? From what is the term deriyed, and what does 
it signify ? How many kinds of fractions, and what are they called ? — 
130. How is a common fraction expressed ? What is the number below the 
line called ? The number above the line 1 
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The Denominator shows into how many parts the whole number 
is divided, and gives a name to the fraction. 

The Noinerator shows how many of these parts are taken, or 
expressed by the fraction. 

A Proper Fraction is one whose numerator is less than the de- 
nominator ; as, ^^. 

An Improper Fraction is one whose numerator is equal to, or 
greater than, the denominator ; as, |, f . 

A Mixed Number is a whole number with a fraction; as, 7-^, 5|. 

A Simple or Single Praction has but one numerator and one de- 
nominator, and may be either proper or improper; as, J, ^. 

A Compound Fraction is a fraction of a fraction, connected by the 
word of; as, J of f of f. 

A Complex Fraction is a fraction having a fraction or a 
mixed number for its numerator or denominator, or both; as, 

131 1 The Terms of a fraction are its numerator and denom- 
inator. 

The Unit of a Fraetioir is the unit or whole thing divided. 

A Fractional Unit is one of the equal parts into which the unit 
of the fraction is divided^ 

A whole number may be expressed fractionally, by writing 1 
for the denominator. Thus, 5 may be written -J, and read 5 
ones; and 9 may be written f, and read 9 ones.^ 

132i Fractions originate from dimsion; the numerator an^ 
swers to the dividend^ and the denominator to the dimsar. Thus, 
when we divided 479956 by 6 (Art. 49, Ex. 12), we had a 
remainder of 4, which could not be divided by 6, and therefore 
we wrote it over the divisor, with a line between them. This 
expression originating from division is a fraction; the number 
above the line being the numerator, and the one below the de- 
nominator. 

130. What does the denominator of a fraction show? What does the 
numerator show % , What is a proper fraction ? An improper fraction ? A 
mixed number ? "A simple fraction? A componnd fraction ? A complex 
.fraction ? — 131. What are the terms of a fraction ? What is the unit of a 
fraction? How may a whole number be expressed- fractionally? From 
what do fractions originate ? 



142 . COMMON FBACnONS. 

Ittf 2X0 vakbB of a Jractian is ^ quoiieni armngfram the 
division of the numerator by the denominator. Thus, the value of 
}, or 6 -T- 2, is 3 ; and the value of |, or 3 -^ 4, is f .. 

. REDUCTION. 

134i Bfidaetton of Fractions is the process of changing their 
form without altering their value. 

A fraction is in its lowest terms, when its t^ms are prime to 
each other. (Art 112.) 

135. To reduce a fraction to its lowest terms. 

Ex. 1. Reduce ^ to its lowest terms. Ans. i- 

oPEBATioN. We divide the terms of the fraction hy 2, a factor 

2 ) -j^ ss f common to them hoth, and obtain f . We divide, 

Q V 3 _, 1 ^^ ^^^^^ i^TTOB of f by 8, a factor common to 

o ) t =» ^ them, and obtain ^. ifow, as 1 and 8 are numbera 

prime to each other, the fraction ^ is in its lowest terms. The same 

result would have been produced, if we had divided the tenns by 6, 

the greatest common divisor. 

Since the numerator and denominator of a fraction correspond to 
the dividend and divisor in division (Art. 132), dividing both by the 
same number, or canceling equal factors in both (Art. 115), changes 
only the form of the fraction, while the value expressed remains Uie 
same. Therefore, 

Dividing the numerator and denominator of a Jraction by the same 
number does not alter the value of the Jraction, 

Rule. — Divide the numerator and denominator by any number 
greater than 1, that wHl divide them both without a remainder, and thus 
proceed until they are prime to each other. Or, 

Divide both terms' of the Jraction by their greatest common divisor. 

ExAlifPLES FOR FSAGTICE. 

• 2. Reduce ^ to its lowest terms. Ans. ^. 

3. Reduce ^ to its lowest terms. 

4. Reduce |^f to its lowest terms. 

5. Reduce -^ to its lowest termg. 

6. Reduce ^^ to its lowest terms. 

7. Reduce ^|f to its lowest terms. 

8. Reduce -^^ ^ ^*® lowest terms. 

133. What is the-val^e of a fraction ? — 134. What is redaction of frac- 
tions ? When is' a fraction in its lowest terms ? — 135. Why does dividing 
both terms of a fraction by the same number not jalter the value ? Has ( ' 
the same value as ^ ? Why? Repeat the rule. 
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9. Reduce iff^ to its lowest terms. 
10. What is the lowest expression of f ^| ? 

136. To reduce a mixed number to an improper frac- 
tion. 

Ex. 1. In 7f how many fifths ? Ans. ^. 

OPEBATION. 

7 ^ Since there are 6 fifths in 1 whole one, there will 

5 be 5 times as many fifths as whole ones ; therefore, 

-TT ^ in 7 there are 85 fifths, and the 3 fifths being added 

3 fiitns. make 88 fiftJis, which are expressed thus, ■^. 
o 

"38 fifths = ^. 

Rule. — Multiply the whole nurnber hy the denominator of the fraction^ 
and to the product add the numerator^ and place the sum over the given 
denominator. 

Note. — To reduce a whole number to a fraction cf the same value, 
having a given denominator, we multiply the jwhole number by the given 
denominator, and make the product the numerator ; thus 5, reducea to a frac- 
tion, having 3 for a denominator, becomes -^. 

Examples fob PBACTiOEk 

2.- In 8^ dollars how many sevenths ? Ans. •^. 

3. In 3 J oranges how many fourths ? 

4. In 9-^ gallons how many elevenths ? 

5. Reduce 8^^ to an improper fraction. 

6. Reduce 15-^ to an improper fraction. 

7. In 185 ^ow many ninths ? 

8. In 161^V ho^ many one hundred and seventeenths? 

9. Change 43-}^ to an improper fraction. 

10. What improper fi'action will express 27-^^ ? 

11. Change 111t-}t ^ ^^ improper fraction. 

12. Change 125 to an improper fraction. 

13. Change 25 to an improper fraction, having 6 for a de- 
nominator. 

14. Reduce 75 to ninths. 

15. Change 343 to the form of a fraction. 
16. Reduce 84 to fifteenths. 

136. What is the rule for reducing a mixed number to an improper frac- 
tion ? The reason 1 How do you reduce a whole number to a fraction of 
tiiie same value, having a given denominator ? 
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187. To reduce improper fractions to whole op mixed 
numbers. 

Ex. 1. How many dollars in ff dollars ? Ans. $ 2^^^. 

OPEBATION. * 1 , Ml ■!_ 

1 C \ ^7 ( 9Ju Since 16 sixteenths make one dollar, there will be 

S 2 ^ °^^y ^^^^ '^ ^^ sixteenths of a dollar as S7 

^ contains times 16, or $ 23^. 
5 

KuLE. — Divide the numerator by the denominator^ and the quotient 
vnll be the whole or mixed number. 

Examples fob Fbactice. 

2. Reduce ^ to a whole number. . Ans. 12. 

3. Change ^f^ to a mixed number. 

4. Change -ViV^ to a mixed number. 
6. Change -^^^ to a naixed number. 

6. Reduce J^cy^ to a mixed number. 

7. Reduce f f | to a whole number. 

8. Change ^-^ to a whole number. 

9. Reduce X^ to a mixed number. 
10. Reduce -^^ to a mixed number. 

138. To reduce a compound ITraction to a simple frac- 
tion. 

Ex. 1. Reduce ^ of -f^ ^^ ^ simple fractibn. Ans. f|. 

OPERATION. If ^ be divided into 5 equal parts, one of 

iX^T = H these parts is ^; and if i of Ti^be^V^^t is 

evident that i of -^ will be 7 times as much. 

7 times -gV i^ -^ > and if | of /y ^® -^^ i ^f A ^^ be 4 times 

as much. 4 times -^ are f f . 

Or, by multiplying the denominator of -jj^ by 5, the denomi- 
nator of ^, it is evident we obtain \ of -/y = /^, since the parts 
into which the number or thing is divided are 5 times as many, 
and consequently only ^ as large as before. Again, since ^ 

137. What is the role for reducing improper fractions to whole or mixed 
nnmbers ? A reason for the role. — 138. How do rou reduce a compound 
fiuction to a simple one ? The reason for the operation ? 
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of -^ = ^ ^ of ^Y will be 4 times as much ; and 4 times 
•^F = If- This process win be seen to be precisely like the 
operation. 

Ex. 2. Reduce f of f of f of f of -jZj. to a simple fraction. 

Ans. -jS^. 

OPERATION BT GAllG£L.LATION. 

^ ^ T^® numerators and denomina- 

9X4 X P X X y 2 tors which are common factors we 

^v^V'tv^ivlT"" i~~i cancel according to the principles 

^XPXJX^Xil 11 of cancellaticHi. (Art. 117.) 

n 

KuLE. — Multiply all the numerators together /or a new numerator, 
and all the denominators for a new denominator. 

Note 1. — All whole and mixed numbers in the compoimd fraction must 
be reduced to improper fractions, before multiplying the numerators and 
denominators. 

KoTB 2. — When there are factors common to both numerator and denom- 
iDator^ ihey may be canceled in the operation. 

- Examples for Practice. 

3. Wiiatis§oftoff? Ans. ^« if. 

4. What-isiofT^of??- 

5. What is 4 of ^ off off? 

6. Change -J^ of J of f of ^V o^ 7 to a simple fraction. 

7. -Required the value of f of ^ of J-f of ^J of%5 J. 

8. Reduce -J of f of -j^y of f of f to a simple fraction. 

9. Reduce ^^ of ^ of J of -^jy of 4^ to a simple fraction. 

10. Reduce |f of f of -^ lo a simple fraction. 

11. Reduce A of f| of Jf of 9f to a whole mimber. 

12. Reduce ^j^ of ^^ of -^ of Sf of JgL to a simple fraction. 

138. When there are common fectors in the numerator and denominatoj 
how may the operation be shortened? The rule 1 What must be done mth 
all whole and mixed numbers in the compound fraction? How may the 
operation be shortened by canceling ? 
13 
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A COMMON DENOMINATOR. 

139« A Common Denominator of two or more fractions is a 
common multiple of their denominators. 

The Least Common Denominator of two or more fractions is the 
least common multiple of their denominators. 

Note. — Fractions hare a common denominator, when all their denomi- 
nators are alike. 

140t To reduce fractions to a common denominator. 

Ex. 1. Reduce J, |, and J to a common denominator. 

Ans. it J, ilJ, iff- 

OPERATION. 

3X6X8=14 4, new numemtor. f = Hf. 
5X4X8=160, « '' i=m' 

• 7X4X 6 = 168, « « 4= iff. 

4X6X8 = 19 2, common denominator. 

We first multiply the numerator of ^by the denominators 6 and 8, 
and obtain 144 for a new numerator. We next multiply the numer- 
ator of I by the denominators 4 and 8, and obtain 160 for a new 
numerator ; and then we multiply the numerator of ^ by the denom- 
inators 4 and 6, and obtain 168 for a new numerator. Finally, we 
multiply all the denominators together for a common denominator^ and 
write it under the several numerators, as in the operation. 

By this process, since the nmnerator and denominator of each frac- 
tion are multiplied by the same numbers, only the form of the fraction 
is changed, while the quotient arising from dividing the numerator by 
the denominator, or the value of the fraction (Art. 138), remains the 
same. Therefore, 

Multiplying the numerator and denominator of a fraction by the same 
number does not alter the value of the fraction. 
# 

Rule. ^- Multiply each numerator by all the denominators except its 

own, for the new numerators ; and all the denominators together for a 
common denominator. 

Note 1. — Gompound fractions, if any, must first he redaced to simple 
ones, and whole or mixed nnmbers to improper fractions. 

NoTB 2, — Fractions may often be reduced to lower terms, without de- 
stroying thfeir common denominator, by dividing all their numerators and 
denominators by a common divisor. 

139. What is a common denominator of two or more fractions ? What is 
the least common denominator ? When have fractions a common denomi- 
nator? — ^^140. How do you find a common denominator of two or more 
fractions ? Give the reason of the operation. What inference is drawn from 
it? What is the rule for finding a common denominator? How may frac- 
tions haviiifj a common denominator be reduced to lower terms 1 
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Examples fob Practice. * 

2. Beduce f and f to common denominators. 

Ans. Jl, If , or ^ fj.^ 

3. Reduce J, f , and ^ to a conunon denominator. 

4. Reduce f , f , and -^^ to a common denominator. 

5. Reduce f , ^, and f to a common denominator. 

6. Reduce ^, f , |^, and ^ to a common denominator. 

141*. To reduce fractions to their least common denom- 
inator. 

Ex. 1. Reduce §, ^, and -^j to the least common denominator. 

OPERATION. 

1 2, least common denominator. 



3 12 3 
6 



4X2= 8, new numerator, f = ^. 
2X5 = 10, « "I =if- 

1X7= 7, « « ^ir = ^2r. 



12 
12, least common multiple, and conunon denominator. 

Having first obtained tHe least common multiple of all the denomi- 
nators of the given fractions, we assume this to oe their least common 
denominator. We then take such a part of it as is expressed by each 
of the firactions separately for their respective new numerators. Thus, 
to get a new numerator for |^, we take * of 12, the least conmion 
denominator, by dividing it by 8, and multiplying the quotient 4 by 2. 
We proceed in like manner with each of the fractionlf and write the 
numerators thus obtained over the least common denominator. 

In this process the value of each fraction remains unchanged, as 
both terms are multiplied by the same number. (Art. 140.) 

Rule. — 1. Find the least common multiple of the denominators for the 
least common denominator. * 

2. Divide the least common denominator by each given denominator, 
and multiply the quotient by the corresponding numerator, for the new 
numerators, 

NoTB. — Compound fractions^must be reduced to simple ones, whole and 

141. How do you find the-least common denominator of two or more fi:ac- 
tions? Upon what principle does this process depend? What is the rule 
for reducing fractions to their least common denominator ? What must be 
done with compound fractions, whole numbers, and mixed numbers \ 
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mixed nan(ben to improper fradaooa, and all to their bwest terms befora 
finding the least common denominator. 

Examples fob Practice. 

2. Reduce f , f , f , and ^ to the least common denominator. 

Ans. T^, T^, iii, iii. 

3. Beduce f , f , ^, and ^ to the least conmion denominator. 

4. Bedace |^, -fjjj and 7f to the least common denominator. 

5. Beduce f , yV? ii) ^^^ 5f to the least conmion denominator 

•■ 

6. Beduce j-, i, f , f , f , and -^ to the least common denomi* 
nator. 

7. Beduce |, $, ^, ^, ^, and ^ to the least common denomi- 
nator. 

8. Beduce f , |, and ^^ to the least common denominator. 

9. Beduce 7f , 5-^, 7, and 8 to the least conmion denominator. 

10. Beduce }, 4, 5, 7, and 9 to the least common denomi- 
nator. 

ADDITION. 

'142« Addition of Fractions is the process of finding the sum of 
two or more fractions. 

Fractions can only be added when expressing fractional units 
of the same kind. 

143* To add fractions having a common denominator. 

Ex. 1. Add I, f , ^, f , and f . Ans. 2f 

OPERATION. The fractions all being 

l_,2j^4^^5j^6 sevenths, we add their numer- 

7j ~T 7^~T J "T ij "T J '^ ^ '^ ^T ators, and write their sum, 18, 

oyer the common denonodnator, 
7 ; and thus obtain ^ = 2^, the required sum. That is, we 

Write the sum of the numerators over the common denominator, 

142. What is addition of fractions ? — 143. How are fractions having a 
common denominator added ? Give the reAon. 
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Examples FOR Practice. * 

2. Add ^, A, ■^, A. A» and H- Ans. 3^. 

3. Add ^^^ TTJ :ft-> "A^j a^^^^ if 

4. Add /^, /j, ^, and f f 

5. Add if, if, f f , and Jf . 

6. Add iif , iif , and ^\. 

7. Addi.Hf,if^f,andTffr. 

144. To add fractions not having a common denomi- 
iiator. 

Ex. 1. What is the aum of |, f, and /j ? Ans. 1^. 



8«12 



OPERATION. 

2 4, common denominator. 

6 

8 

12 



4X5=5 

3x3= 9 ^ new numerators. 

2X7 



= 20) 
= 14) 



Sum of numerators, 4 3 __ - , ^ . 
2X2X2X3 = 24. Com. denominator, 24 *^' 

We reduce the given fractions to equivalent ones having a common 
denominator, that they may express fractional units of the same kind ; 
and then we add the numerators, and write their sum over the common 
denominator, and reduce the fraction. 

BuLE. — Reduce the given fractions to a common denominator. Add 
the numerators, and write their sum over the common denominator. 

Note 1. — First reduce mixed numbers to improper fractions, and com- 
. pound fractions to simple fractions, and each fraction to its Awest t^fms. 

Note 2. — In adding mixed numbers^ the fractional parts may be added 
separately, and their sum added to the amount of the whole numbers. 

Examples for Practice. 

2. What is the sum of |, |^, and |f ? Ans. 2if 

3. What is the sum of ^^y, ■} J, and -j^j- ? 

4. What is the sum of j^f and ^| ? 

5. What is the sum of |, f , |, and -j^ ? 

6. Add|,/T,W,andi, 

7. Add If, li, and JJ. 

8. Add ^^, f g, ft, and -^y^. . 

144. The rule for adding fractions not Having a common denominator ? 
How may mixed numbers be added ? ^ 

13* 
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9. Aft i, i, M, f, f, and I, together. 

10. Add f, T«^, i^, ii, iJ, «, and it. 

11. Add§of f tof of f 

12. Add J of J to ii of i. 

13. Add^of f to^of^^. 

14. Add f of I of t to f of f of ^<P 

15. Add i of T^r of ii to Jof f. 

16. Add 3f to 4ii. 
.17. Add 4i to 5f . 
18. Add 17^ to 18t^. 

lis* To add two fractions having 1 for their nunjjBrator. 

Ex. 1. Add j^ to -J. . Ans. ^. 

OPERATION. We first find the 

Sum of the denominators, 4 + 5 ■« 9 product of the denom- 
^ , - , , . TZ — 7 ^ inators, which is 20, 

Product of the denonuaators, 4 X 5 = 20 and then their sum, 

which is 9, and write the former for the denominator of the required 
fraction, and the latter for the numerator. 

By this process we reduce the fractions to a common denominator, 
and then add their numerators. Hence, .to add two fractions of this 
kind, 

Write the sum of the given denominators over their products 
Examples for Practice. 

2. Add i to I, I to i, i to i, i to hh^h 

3. Add i to tV, i to i, I to i, i to tV» * to tV, i to i. 

4. Add i to I, I to tVj i to i, i to tV» i to -^j t^. to t^. 

5. Add i to tV» i to tV> i to ^V, ^ to J, i to -J, ^ to f 

6. Add I to i, I to i, I to i, + to i, I to I, I to t4t- 

7. Add ^ to I, i to J, i to i, ^ to ^, i to T^, i to T^. 

SUBTRACTION. 

146« Subtraction of FraeUons is the process of finding the dif* 
ference between two fractions. 

Note. — One fraction can be subtracted from another ovXj when both 
express fractional units of the same kind. 

145. How oan you add two fracttons when the numn-aton are a unit ? 
The reason for this ? — 146. What is sabtraction of fractions ? 
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147* To subtract &action» baring a common^denomi- 
nator. ' ' 

Ex. 1. From i ta^e f . , Ans. f. 

OPERATION. The firactions both being nirvths, we subtract the less 
■J — i==f numerator from the greater, and write the difference, 5, 
over the common denominator, 9 ; and thus obtain f as 
il^erequired difference. That is, we 

I Write the difference of their numerators over the common denominator. 

Examples for Practice. 

2. From ^ take -ft- Ana. A- 

8. From f J take ^. * 

4. Fwmjf take^. 

5. From m take ^. 

6. From .ft% take tV%- 

7. From ^ take ^. 

8. From ^j^jj take ^. 

148. To subtract fractions not having a common de- 
nominator. 

Ex. 1. From |f take -/j. Ans. iJ. 



OPERATION. 



16 12 

4 3 16 
1.2 
4X4X8=48. 



4 8, common denominator. 



3 X 1 3 = 3 9 r 

jC^ w o Q ^ new numerators. 



= 39) 

= 28^ 



. 1 1^ difference of numera^rs. 
4 8, common denominator. 

We reduce the given fractions to equivalent ones having a common 
denominator, that they may express fractionsd units of the same kind, 
and then we subtract the less numerator from the greater, and place 
the difference over the common denominator. 

BuLE. — Reduce the fractions to a common denominator, then unite 
the difference of the numerators over the common denominator. 

Note. — If the minuend or subtrahend, or both, are compound fractions, 
they must be reduced to simple ones. 

147. How do you subtract fractions having a common denominator ? — 
148. The rule for subtractiDg fractions not having a common denominator? 
if the minuend or subtrahend is a compound fractioo, what must be done % 
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Examples fob Pbactice. 

2. From ^^ take j^. Ana. -j^. 

8. From ^ take -f^. 

4. From JJ take ^. 

5. From ^ J take ^V- 

6. From ^ take t^. 

7. From ^f take ^. 
''"■"^. From iii take ^ 

9. From ^^ ^® i^W- 

10. From f of ^^ take J of f . 

11. From i of tJ^St take iV of i^ 

12. From % of 12f take f of 9^?^. " 

149* To subtract a proper fraction or a mixed number 
from a whole number. 

Ex. 1. From 16 take 2^. Ans. 13f. 

opRBATioN. Since we have no firaction from which to sub- 

From 1 6 tract the ^, we add 1, equal to t> ^ the minu- 

Take 2 J end, and say ^ from J leaves f . We write the 

Re T^a i below the Bne, and carry 1 to the 2 in the 

^' * subtrahend, and subtract as in subtraction of 
simple numberis. 

The same result will be obtained, if we 

Svbiracl the number denoting the numerator from that denoting the de* 

nominator, and under the remainder write the denominator^ and carry 1 to 

the integral part of the subtrahend before subtracting it from the minuend. 

Note. — When the subtrahend is a mixed number, we may reduce it to 
an improper fi^^tion, and change the whole number in the minuend to a 
fraction having the same denominator, and then proceed as in Art. 148. 

Examples for Practice. 





2. 


8. 


4 


5. 


6. 


From 1 2 


19 


13 


14 


17 


Take 


4| 


H 


9tV 


^ 


6H 


Ans. 


n 


15f 


3if 


H 


lOxV 


7. 


From 23 take 


13i. 






• 


8. 


From 47 take 


ffff • 








9. 


From 139 take 75^^. 









149. How do jou subtract a proper firaclion or mixed number from a 
whole number ? The leason for this ra\e % ^ 



SUBTRACnOlt . 1S8' 

1$0« To subtract one mized number from another. 
Ex. 1. From 9f take 3f.. ^ ^^' \ Am. 5f|. 

FIRST OPERATION. }-.^ * 'iL^ ' j% j. j xT-J»x^'i __l^ 

„ Q « Q 10 vv e first reduce the fractional parts to a 

T^"*^! — all common denominator bj multiplying the 
lake f ft terms of the fraction ^ by 5, the denominator 

-yr 2X5 = 10 

Rem.V j^l 5§f of the others thus: j^^^^y and then the 
terms of 'the fraction f by 7,' the denominator of the first, thus : 
1x7=^* Now, sihce we cannot take f| from ^, we add 1, 
equal to J|, to the ^ in the minuend, and obtain ^f. We next 
subtract f ^ from ^^, and write the remainder, f *, below, and 
carry 1 to the 3 in the subtrahend, and subtract from the 9 
above, as in simple whole nj^mbers. 

SECOND OPERATION. 

From Qf- = -^7^ = ■^^- In this operation, we reduce 

Take 3f = J^ = -^^ the mixed numbers to im- 

T>g_j "jp 19^ «=s5*4 proper fractions, and these frao- 

' ^ ^3 ** ^3 iions to a common denominatoi'. 

We then subtract the less fraction from the greater, and, reducing 
the remainder to a mixed number obtain 5f f , as before. Hence^ 
in performing like examples. 

Reduce the fractional parts, if necessary, to a common denominator, 
and subtract the fractional part of the subtrahend from that of the minu- 
end, as in Art. 147 ; remembering to increase the fractional part of the 
minuend, when otherujise it would he less than that of the subtrahend, be- 
fore subtracting, by as many fractional units as it takes to make a unit of 
the fraction (Art. 131), and carry 1 to the whole number oftKe subtrahend 
before subtracting it. Or, 

Reduce the mixed numbers to improper' fractiqjfts, then to a comrnon de- 
nominator, and subtract the less fraction from the greater, , w 

Examples fob Practice, ^ \\, 
2. 3. 4. 5. ' ^ ' 
From 95 7^' 8^ 9^ . lOJ 
Take Hi H^ H_^ H lOrV 
Ans: a|g 3^ 8§f 5i H 

150. How do yoa reduce the fractions of the mixed numbers to a common 
denominator ? How does it appear that this process reduces them' to a com- 
mon denominator? How do you then proceed? What other method of 
suotracting mixej| numbers ? How may all like examples be performed ? 
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7. 


8. 


9. 


10. 


11. 


From 1 2f 


16A 


19* 


9 7i 


8 7ii 


Take d^ 


5f 


15f . 


ISA 


19f 


AnR. 2ii 


10*? 


m 


78tt 


6 7fJ 


12. From 19^ 


take7-ft^. 








13. From 15| 


take 8^. . 








U. From9TV 


take 3|f. 




f 




^15. From7lTis 


-takel3/y. 








16. From 61i^ 


^ take 33ff. 









17. From a hogshead of wine there leaked out 12f gallons ; 
how much remained ? ^ 

18. From $ 10, $ 2^ were given to Benjamin, $ 3|^ to Ljdia, 
$ 1^ to Emily, and the remainder to Betsej ; what did she re- 
ceive ? I ' 

. 151. To subtract one fraction from another, when both 
have 1 for their numerator. 

Ex. 1. What is the difference between ^ and '\ ? Ans. ^. 

OPERATION. 

Difference of the denominators, 7 — 3 = 4 
, Product of the denominators, 7 X 3 = 21 

We, first find the product of the denominators, which is 21, and then 
their difference, which is 4, and write the former for the denominator 
of thQ required firaction, and the latter for the numerator. By this 
process the fractions are reduced to a common denominator, and their 
difference found. Hence, to find the difference df two fractions of 
this kind. 

Write t?ie difference of the denominators over their product. 




151. How do you subtract one fraction from another when both fVactioi|s 
have a unit for a numerator ? What is the reason for this process 1 
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MULTIPLICATION. 

152. Haltiplication of Fractions is the process of taking one 
number as many times ajs there are miits in another, when one 
or both of the numbers are fractions. 

153. To multiply a fraction By a whole number. 

Ex. 1. Multiply J by 4. Ans. 3^. 

FIRST OPERATION. In fhc first operation we multiply the 

J- X ^ = ^a^ = 3j- Bwmerator of the fraction by. the whole 
number, and obtain 3J for the answer. 
Rvident that the fraction .J is multiplied by nmUiplying its 
ator by 4, since the parts taken are 4 times as many as 
liilt' the parts into which the number or thing is divided 
e s-arne. Therefore, 

ing the numerator of a fraction by any number multi- 
iction by that number, 

peha rioN. In the second operation we divide the 

J .== 3 J denominator of the fraction by the whole 

number, and obtain 3 j- for tiie answer, 

re^ It i^ evident, also^.that the fraction {- is multiplied by 

{g its demmdnator by 4, since the parts into which the 

|r or thiag is divided are only ^ as many, and conse- 

4 timi^s as lurgcy as before, wlule the parts taken remain 

Therefore, 
ling the denominator of a fraction by any ntmber muM' 
fraction by that number* 

■^- Mjdtiply the nvStoercd^qf ike fraction by ike whole number, 

Dtuiih the denominator of the fracfjon by the whole number jtfih^sn it can 
be done without a remainder. 

fES FOB PB4|||piOE. 

2. Multiply 4^ by 9. ^ Ans. 6f . 

3. Multiply -^ by 5. 
'^4. Multiply Jf by 8. ^> 

5. Multiply |§ by 85. 

152. What is multiplication of fractions ? — 153. How is a fraction multi- 
plied, by the first operation ? The reason of the operation ? What inference 
is drawn from it? ' How is a fraction multiplied, by the second operatlottl 
The reason of the operation ? What inference is drawn from'it 1 The rule 
for multiplying a fraction by a whole number ? 
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6. Multiply li by Sa, 

7. Multiply 1^ by 189. 

8. Multiply fj-f by 365. 

9. Multiply a by 48. 

10. J£ a man receive f of a dollar for one day's labor, ifhat 
will he receive for 21 days' labor ? 

11. What cost 561b. (^ chalk at | of a cent per lb.? 

12. What cost 3961b. of copperas at ^ of a cent per lb. ? 

13. What cost 79 bushels of siUt at ^ of a dollar per bushel ? 

154. To multiply a whole number by a firatction. 
Ex. 1. Multiply 15 by |. Ans. 9. 

FIE8T oPBRATioK. Jr thc fitst opcration we divide the whole 
5)15 . number by the denominator of the fraction, 

• "^ V S ssa' <) *"^^ obtain -J of it. We then multiply this 
^ "^ quotient by 3, the numerator of the fraction, 
and thus obtain f of it, which is 9. 
SECOND opBRATiov. In the second operation* we multiply the 
1 5 - iffhoh number by the numerator of the frac- 

3 tion, and divide the product by the denomi- 

4~5 -£. 5 as 9 nator, and obtain 9 for the answer, as before. 

Therefore, 
MMpU/ing h^ a fraction is faking the pari of the mukipUcand 
denoted by the multiplier. 

Rule. *«- Divide ike whole number by the denominator of the fractionf 
when it can bS done tvithoiU a remainder, and multiply the quotient by the 
numerator. Or, ^ 

Multiply the whole number by the numerator of the fraction, and divide 
the product by the denominator, 

ExAples for Practice. 

2. Multiply 36 by J. Ans. 28. 

3. Multiply 144 by ^. 

A. Multiply 375 by |f . , 

5. Multiply 2277 by J|. 

6. Multiply 376 by ^. 

154. How do you multiply a whole number by a fraction, according to the 
first opration ? How by the second? What inference is drawn from the 
operadon 1 The rule for multiplying a whole ntmber by a fraction ? 
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7. Multiply 471 by yfy. • 

8. Multiply 871 by ^. 

9. Multiply 867 by t^. 

155. To multiply a whole and mixed number together. 
Ex. I. Multiply 17 by 6f Ahs. 114f. 

OPEBATIOir. 

17 

6i jy e first multiply 17 by 6, the whole 

n4P)er of the multiplier, and then by .the 

1^2 fractional part, J, which is simply taking 

3 of 1 7 :— 1 2f ^ of it ; and add the two products. 

114f 

Ex. 2. Multiply 7f by 4. Ana. 80|. 

OPERATION. We first • multiply f in the multiplicand 

7 f by 4, the multiplier ; thus, 4 times f are -^, 

4 . equal to 2f , which is in effect taking f of the 

A of 4 «n 2^ multiplier, 4. We then multiply the whole 

* 2 8 number, 7, by 4 ; and add the two products. 

Hence, in performing Hke examples, 

o 

MuUiply ike fracHonal part and the whole number separateli/y 
and add the products. 

Examples FOB Practice. 

3. Multiply 9f by 5.^ Ans. 46J. 

4. Multiply 12f by 7. . ^ 

5. Multiply 9 by Sf^. 

6. Multiply 10 by 7^. 
• 7. Multiply 1 If by*. 8. 

8. What cost 7-jPj-lb. of beef at 5 cents per pound ? 

9. What cost 23-/2bbL of flour at $ 6 per barrel? 

10. What cost Sfyd. of clotii at $ 5 per yard? 

11. What cost 9 barrels of vinegar at $ 6f per barrel? 

1 55. The rale for multiplying a whole and mixed nnmber togeUieif f Does 
it make any differenoe which ia taken for the multiplier? 
• 14 
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1^ What cost 12 cords of wood at $ 6.37^ per cord? 

13. What cost llcwt of sugar at $ 9} per cwt? 

14. What cost 4f bushels of rye at $ 1.75 per bushel? 

15. What cost 7 tons of hay at $ llj per ton ? 

16. What cost 9 doz. of adzes at $ 104 per doz. ? 

17. What cost 5 tons of timber at $ 3^ per ton ? 

18. What cost 15cwt of rice at $7.62^ pencwL? 

19. What cost 40 ipns of coal at $ 8.37^ per ton ? 

156* To multiply a fraction by a fraction. 

Ex. 1, Multiply J by f. Ans. /j^. 

OPESATIOK BT CANCELLATIOS; 
OPERATION. 7 7- 

3 

To multiply J by f is to take f of the multiplicand, J (Art. 
154). Now, to obtain J of J, we simply multiply the numerators 
together for a new numerator, and the denominators together 
for a new denominator (Art 138). Therefore, | 

MvMplying one fraction by another is the same as reducing 
compound fractions to simple ones. 

Rule. — MvUiply the numerators together for a new numerator^ and * i 

the denominators together for a new denomincUor, 

Note. — When there are factors commoti to the numerators and denomi- \ 

natoi-s, the work may be shortened by canceling tliose factors. 1 

Examples for Practice.* 
2. Multiply J by ^ Ans. •^.. 

8. Multiply A by i*. 

156. What is the first rule for multiplying one'fraction by another ? How 
does it appear that this operation multiplies the fraction of the multiplicand ? 
What is the inference drawn from it ? What is the note 1 



I 
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4. Multiply ^jj by if . 

5. Multiply il by i». 

6. Multiply i^ by JJ. 

7. Multiply i by ^. 

8. Multiply /j by |f.* 

9. What cost ^ of a bushel of com at f of a dollar per bushel ? 

10. If a man travels ^j of a mile in an hour, how far would he 
travel in ^ of an hour ? 

11. If fi bushel of c«tn will buy -/tr of a bushel of salt, how 
much salt might be bought for J of a bushel of com ? 

12. If f of I of a dollar buy one bushel of com, what will f of 
■^ of a bushel cost ? 

13. If f of f of ^ of an acre of land cost one doUar, how much 
may be bought with § of $ 18 ? 

157. To multiply a mixed number by a mixed number. 

Reduce them to improper fraclvmsy and then proceed cis in 
Art. 166. 

Ex. 1- Multiply ^ by 6f . , Ans. 30§. 

OPEBATIOK. 

4 ' 
23^0_92_ 

Examples for Practice. 

2. Multiply 7^ by 8f ^ Ans. GO-^V 

3. Multiply'^ by Of 

4. Multiply llf by 8^ 

5. Multiply 12f by llf • 

6. What cost 7f cords of wood at $ 5f per cord ? 

7. What cost 7fytl. of clotii at $ 3 J per yard ? 

8. What cost 6^ gallons of molasses at 23f cents per gaUon ? 

9. If a man travel 3f miles in one hour^ how far will he travel 
in 95- hours ? 

157. How do you multiply a mixed number by a mixed number ? 
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10. What cost 361 Ji acre$ of land at $ 25f per acre ? 

11. How many square rods of land in a gard^, which is 97-j*^ 
rods long, and 49^ rods wide ? 

DIVISION. 

158. Myidon of Fractions is the process of dividing when the 
diyisor or dividend, or both, are firactions. 

159. To divide a fraction by a w^ple number. 

Ex. 1. Divide f by 4 Ans. f 

FIRST oPEBATioN. We divide the numerator of the fraction by 4, 
g 2 ^^^ write the quotient, 2, over the denominator. 

- -^ 4 s=a - It is evident this process divides the fraction 

9 9 by 4, since the aze of the parts into which the 

whole number is divided, as denoted by the denom- 
inator, remains the same, while the numba: of parts ti^ea is only ^ as 
many as before. Therefbre, 

Dividing the numerator ofajraetian by any number divides thefractian 
by that number. 

• Ex. 2. Divide ^^ by 9. Ans. ^ 

SECOND opERATioir. "Wc multiply the denominator of the fraction by 
g g , the divisor, 9, and write the product under the 

H 9 as — numerator, 6. 

7 63 It is evident this process divides the fraction, 

since multiplying the denominator by 9 makes 
the number of parts into which the whole number is divided 9 times 
as many as before, and consequently each part can but have ^ of 
its former value. Now, if each part has but ^ of its former value, 
while only the same number of parts is expressed by the fraction, 
it is plain the fraction has been oivided by 9. Therefore, 

Multiplying the denominator of a fraction by any number divides 
the Jraction by that numher. 

Rule. — Divide the numerator of the faaciion by the whole number, 
when it can be done without a remainder^ and write the quotient oner the 
denominator. Or, ^ 

Multipiy the denominator of (he fraction by the whole number^ and write 
the product under ^ numerator. 

15&. What is division of common fractional — 159. How is the fraction 
divided by tiie first operation? What inference may be drawn from this 
operation? How is a fraction divided bv the second operation? What 
inference is drawn from this operation ? The rule ? 
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Examples fob Fbacticx. 

8. Divide^ by 3, Ans. ^. 

4. Divide jl by 6. 

6. Divide ^j by 12. ^ 

6. Divide ij by 8. ' 

7. Divide fj by 9. 

8. Divide Jf by 15. 
2, Divide f^J by 75. 

10. Divide J by 12. 

11. John Jones owns 4^ of a share in a railroad, valued at 
$ 117 ; this he bequeaths to his five children. What part of a 
ahare will each receive ? 

"12. Divide ^ by 15. 

13. Divide y\ by 28. 

14. James Page's estate is valued at $ 10,000, and he has 
given 4^ of it to the Seamen's Society; J of the remainder he 
gave to his good minister ; and the remainder he divided equally 
among his 4 sons and 3 daughters. What sum will each of his 
children receive? 

W0« To divide a whole number by a fractioiii 

Ex. 1. How many times will 13 contain f ? Ans. 30^ 

OPERATION. 

,. 3 13X7 91 «^, . 
1 3 -i. _ = = — ^ s 4, Ans. 

7 3 3^ 

13 will contain ^ as many times as there are sevenths in 13, equal 
91 sevenths. Now, if 13 contain 1 seventh 91 times, it will contain 
f as many times as 91 will contain 3, or 30^. 

Rule. — Mvltiply the whole number hy the denominator of the frajdion^ 
and divide the product by the numerator. 

Examples for Practice. 

2. Divide 18 by f . • Ans. 20f . 

3.-Divide27by^J. 

4. Divide 23 by i. 

160. The rale for dividing awholenttmber by a fraction i Thereaabnfor 
the role? 

U* 
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5. Divide 5 by -J. 

6. Divide 12 by J. 

7. Divide 16 by ^ 

8. Divide 100 by if 

9. I have 50 sqaare yards of cloth ; how many yards, f of a 
yard wide, will be sufficient to line it? 

10. A. Poor can walk S-^j miles in 60 minutes ; Benjamin can 
walk ^ as fast as Poor. How long will it take Benjamin to 
walk die same distance ? 

161* To divide a mixed number by a whole number, 
Ex. 1. Divide 17| by ,6. Ans. 2^. 

oTXRATiov. Having divided the whole 

6 )17f number as in simple division, we 

2 55. =-s iU • i?. Bs i^ • ^*^® * remainder of 5|, which 

> t 8^ ' 8 X 6 48 • we reduce to an improper frac- 

2 -|- fl =■ 2 J|. tion, and divide it by the divisor, 

as in Art. 159. Annexing this 

result to the quotient 2, we obtain 2^ ibr .the answer. That is, we 

Divide ike integral part of the mixed number; and the remainder^ re^ 
duced if necessary to. a simple fractiony divide as is in ArL 159. 

Examples fob Pbagtige. * 

2. Divide 17f by 7. Ans. 2^. 

3. Divide 18^ by 8. 

4. Divide 27|i by 9. • 
6.. Divide 31^^ by 11. 

6. Divide 78^ by 12. 

7. Divide 189H l>y 4. 

8. Divide 107^ by 3. 

9. Divide $ 14f among 7 men* 

10. Divide $ 106J wnong 8 boys, 

11. What is the value of ^ of a dollar ? 

12. Divide $ 107-^ among 4 boys and 3 girls, and give each 
of the girls t^ce as much as each of the boys ? 

13. If $ 14 will purchase i^ of a ton of copperas^ what quan* 
tity will $ 1 purchase ? 

161. How do yoa divide a mixed number by » whole number ? 
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162* To divide a whole number by a mixed number. 
Ex. X. Divide 25 by 4f Ans. 5J|. 



OPERATION. 

5 



25 • ^^ fifst reduce the divisor and dividend to fifths, 

5 and then divide as in whole numbers. 

"TToT/K 10 ^® divisor and dividend were both multiplied 

Z0) IZo {o^ |jy ^^Q same number, 5 ; therefore their relation to 

115 each other is the same as before, and the quotient 

iA is not changed. (Art. 115, Note.) Hence, 

Reduce the divisor and dividend to the same fractional parts as are 
denoted by the denominator of the fraction in the dimoTi and then divide 
as in whole numbers. 

ExATtfPLgS FOB FbACTXCIS. 

2. Divide 86 by 9J. Ans. Sff 

8. Divide 97 by 13|J. 

4. Divide 113 by 21f 

5. Divide 842 by 14:^^. 

.6. There is a board 19 feet in length, which I wish to saw into 
pieces 2f feet long ; what will be the number of pieces, and how 
many feet will remain ? 

163. To divide a fraction by a fraction. 

Ex. 1. Divide J by f Ans. If^. 

FIBST OPERATION. ^ SECOND OPERATION. 

Since 1 is contained in -^ , f times, \ is contained in | 9 times \ 
times, or ^ times; and J is contained in |, ^ of ^ times, which is 
If, or 1|^, tinies. 

That is, we have multiplied the denominator of the dividend by the 
number denoting the numerator of the divisor, and the numerator of 
the dividend by the number denoting the denominator of the divisor; 
hence, for convenience, as in the second operation, we can simply in- 
vert the terms of the divisor and proceed as in Art. 156. 

162. How do yon divide a whole by -a mixed number? How does it 
appear that this process does not alter the quotient? — 163. How do you 
divide 9 fraction by a fraction ? Give the reason why this process divides 
the fiMion of the dividend. 
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Rule. — Inveri the divisor, and then proceed as in multiplication of 
fractions. 

NoTB I. — Factors common to nnmerator and denominator should be 
canceled. 

NoTB 2. — When the divisor and dividend have a common denominator 
their denominations canciel each other, and the division may be performed bjr 
simply dividing the numerator of the dividend by that of the divisor. 

Examples for Fbaoticb. 

2. Divide J by f . Ans. l^f. 

8. Divide \ by f 
4. Divide if by f i^ 
6. Divide § by ^ 

6. Divide A by ^ 

7. Divide^ by -ft./ 

8. Divide A ^7 A- 

9. Divide ^^ by ^^. 

10. Divide! of J by ^ off. 

11. Divide I of -^ of ^ by # of f of f 

12. Divide \ of | of |. by § off of ^. 

1$4. To divide a mixed number by a mixed number* 
Reduce {hem to improper frac&ons, and proceed as in Art. 163. 
Ex. 1. Divide 7| by 3f An3. 2f|. 

, OPERA.TI0N. 

7i = V; 3^ = 5/-. 
VX2^ar = W-=2ff 

Examples fob Pbactice. 

2. Divide 7f by 4^. Ans. Iff. 

3. Divide ^ by 7J. 

4. Divide 11^ by 5f 

5. Divide ^ by 1 J. 

6. Divide 116f ^by 14f. 

7. Divide 81f by 9 J. 

8. Divide f of 5^ of 7by f of 3^^. 

163 The rule for dividing one fraction by another? How may fractions 
be divided when they have a common denominator ? Does this process differ 
^ in principle from the other? — 164. How do yon divide a mixed number by 
admixed number ? • 
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COMPLEX FRACTIONS. 

1C5. To reduce complex to. simple fractions. 

Ex. 1. Reduce 3 to a simple fraction. Ans. 1^. 

OFBBATioir. Since the numerator of a fraction .is the 

$ rs 4 X ® = 'A' dividend, and the denominator the divisor ' 
I "s "ST ^^t^ 132), we simply divide the numerator, 

h bj the denominator, f , aa in division of 
Jractions. (Art. 163.) 

8 
Ex: 2. Beduce 77 to a simple fraction* Aos. 1|. 

oFESATioN. W"e reduce the iwaabeMitor, 

AaBlsBs&x^^-^-^lZ- ^' ^^^ ^® denominator, 4^, to 
4^ f improper fractions, and fiien 

proceed as in Ex. 1- 

Ex. 3. Reduce ■ ^ to a simple fraction. Ans. 1^. 

opBRATioK. ^VVe reduce the denomi- 

i of f f * ** * fraction, and tiien proceed as 

before. 

BuLE. — Reduce (he terms of the ccmpkx Jraciion, if necessary, to the 

form of a simple fraction. Then divide the nvmeraior of the complex 

fraction by its denominator. 
•• 
Note. — Another method is to multiply both terms of the complex faction by 
ft common multiple of their denominators. 

Examples for Practice. 

12 

4. Reduce -r- to a whole number. Ans. 28. 

•! 

5. Reduce t^ *® * simple fraction. 

14 

47 

6. Reduce ^ to a simple fraction. 

«/ 

155. The rule for redndn^ complex to simple fractions 1 How does this 
proee^s differ from division of fractions ? 
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7. Reduce — to a simple fraction. 

8. Changes -A to a simple fraction. 

9. Change -^ to a mixed number. 

b 

10. Reduce -i to a simple fraction. 

11. If 7 is the denominator of the following fraction, -^, what 
is its value when reduced to a simple fraction ? 

12. If J is the numerator of the following fraction, S ^i^^t is 

a 
its value when reduced to a simple fraction ? 

1M« Complex fractions, afrer being reduced to simple ones, 
maj be added, subtracted, multiplied, and divided, like them. 

Examples fob Practice. 

1. Add I and ^1 together. Ans. l^^V 

7} 7 

2. Add -~ and — - together. 

m * 

S. JL 

3. From ^ take |. 

8^ * 

4. From^ttaket 

• * I 

5. Multiply f of || by I of i. 

6. Multiply || by ||. . . 

7. Divide I- of 12^ by ^ of 8f 

■ft 'a 

166. How do^'Ton add, sobtract, mnldply, and dhide complex fractions 1 
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GREATEST COMMON DIVISOR OF J-RACTIdNS. 

lS7i To find the greatest common divisor of two or 
more fractions. 

Ex. 1. What ia the greatest common divisor of f , f , and ^^ ? 

OPERATION. 

Greatest common divisor of the numerators a= 2 ) greatest^ corn- 
Least common denominator of the fractions «=«' 4 5 ) quired. 

Having reduced the fractions to equivalent fractions with the least 
common denominator (Art 141), we iind ttie greatest conimon divisor 
of the numerators 20, aO, and 86, to be 2; (Art. 124.) Now, since 
20, 80,* and 86 aife forty-jiftksy their greatest coqunon divisor is not 2, 
a whole number, but so majiy forty^^hs. Therefore we write the 2 
ove(r the common denominator 45, and have -^ as the answer. 

Rule. — Reduce the frtictions, if necessary^ to the leaxt common de- 
norttknalor. Then Jind ike greatest common divisor of the numerators^ 
which, written over the least common denominator^ will give the greatest 
common divisor required. 

Examples for Practice. 

2. What is the greatest common divisor of f , ^, and 1|- ? 

Ans. 2^j-. 

3. What is the greatest common divisor of |f , 4^, ■^■^^ and ^| ? 

4. What is the greatest common divisor of ilr^i? ^> ^"^d 5 J ? 

5. There is a three-sided lot>. of which one side is 166fft., 
another side 156Jft^ and the !3[Jrd side 208^fl. What must be 
the length of the longest rails that can be used in fencing it, 
allowing the end of each rail to lap by the oAer ^flt., and all the 
panels to be of equal length ? 

LEAST common MULTIPLE OF FRACTIONS. 

168, To find the least conmj^n multiple of fractions. 

Ex. 1. What is the least common multiple of -^^ 1 J, and 5^ ? 

Ans". ^==10^. 

167. The rule for finding: the greatest common divisor of fractions ? Why, 
in the operation, was the diviaor 2 written ovejr the denomioator 45 ? 



\ 



168 COMMON FRACTIONS. 

OPERATIOV. 

Least common multiple of the numerators »■ 2 1 ) l^wt com- 

Greatesl common divisor of the denominatoc ^i 2 ) required. 

Having reduced the fractiong to their lowest terms, we find the least 
common multiple of the numerators, 1, 8, and 21, to be 21. (Art. 
128.) Now, since the 1, S, and 21 are, from the nature of a firaction, 
dividends of which their respective denominators, 6, 2, and 4, are the 
divisors (Art. 132), the least common multiple of the fractions is not 
21, a whole number, but so many fractional parts of the greatest com- 
mon divis(»' of the denominators. This common divisor we find to be 
2, which, written as the denominator of the 21, gives V-^^lO^sis the 
least number that can be eicactly divided by the given n-actions. 

KuLB. — Reduce the JractionSf if necessary, to their lowest terms. 
Then find the least common multiple of the numerators^ whichy written over 
Hie greatest common divisor of ike denominators^ wiU give the least com- 
mon multiple required. j 

NoTB. — Another method is to reduce the fractions, if necessary; to iheSb teasi 
common denominator , and then finding the least common multiple of the numerators, 
and writing that over the least commxm denominator. 

Examples for Practice. 

2. What is the least. common multiple of ^f , f , and X^ ? 

Ana, 4f. 

3. What is the least number that can. be exactly divided by 
TV2i»5,6i,andTV? 

4. What is the smallest sum of money for which I could 
purchase a number of bushels of oats, at $ -jf^ a bushel ; a num- 
ber of bushds of corn, at $ |- a bushel ; a number of bushels of 
rye, at $ 1^ a bushel ; or a number bf bushels of wheat, at- 
$2J a bushel; and how many bushels of each could I pur- 
cliase for that sum? 

Ans. $ ; bushels of oats; bushels of com; 

bushels of rye ; bushels of wheat 

5. There is. an island 10 miles in circuit, around which A. can 
travel in f of a day, and B in |^ of a day. Supposing them each 
to start together from the same point to travel around it in the 
same direction, how long mus*^hey travel before coming together 
a^in at the place of departure, and how many miles will each 
have traveled ? 

168. The mle for finding the least common multiple of fractions ? Whv 
is not the least common mnltfple of the nnmerators the iMwt eommon mul- 
tiple of the frtkotions ? , 
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^ MISCELLANEOUS EXERCISES. 

1. What are the contents of a field 76/^^ rods in length, and 
18f rods in breadth ? 

2. What are the contents of 10 boxes which are 7f*Yeet long, 
1 J feet wide, and \^ feet in height ? 

3. Froril -^t; of an acre of land there were sold 20 poles and 
200 square feet What quantity* jeemamed ? 

• 4. What cost \^ of an acre at $ 1.75 per square rod ? 

5. What cost T%- of a ton at $ 15J ^er cwL ? 

6. What is the continued product of the following nunibers : 
•I4f, llf,5.|, andlOi? 

J^^iom -fj of a cwt. of sugar there was sold ^ of it ; what is 
;^Ae value of flie remainder at $ 0.12 J per pound ? 

8. What cost 19f barrels of flour at $ 7f per bart-el ? 

9. Bought a piece of land that was 47^^ roda in length, and 
29-^ in breadth ; and from this land there were sold to Abijah 
Atwood 5 square rods, and to Hazen Webster a piece that was 5 
rods square ; how much remains unsold ? 

10. From a quarter of beef weighing 175flb. I gave John 
Snow^ of it; § of the remainder I sold to John Cloon. What 
is the value of the remainder at 8^ cents per pound ? 

11. Alexander Green bought of John Fortune a box of sugar 
containing 4751b. for $ 30. He sold ^ of it at 8 cents per pound, 
and § of the remainder at 10 cents per pound. What is the 
value of what still remains at 12 j^ cents peir pound, and what 
does Green make on his bargain ? 

. f Value of what remains, 
^ \ Green's bargain, 

12. What cost -^ of an acre at $ 14f per acre ? 

13. Multiply i of -^T o^ +i l>y tV ^^ If ^^ H- 

14. What are the contents of a board llf inches long, and 4^ 
inches wide ? . . * 

15 
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15. Mary Brown had $ 17.87^ ; half of this sum was gken to 
the missionary society, and f of the remainder she gave to the 
Bible society ; what sum has she left ? 

16. W]jai number shall be taken from 12f , and the remainder 
multiplied by lOf , that the product shall be 50 ? 

17. What number must be multiplied by 7f, that the product 

may be 20? • 

« 

18. What are the contents of a box S^V feet long, <8|^ feet 
wide, and 2^ i^t high ? 

19. On f of my field I plant com ; on f of the remainder I 
sow wheat ; potatoes are planted on ^ of what still remains ; and 
I have left two small pieces, one of which is 3 rods square, and 
the other contains 3 square rods. How large is my field ? 



REDUCTION OF FRACTIONS OF DENOMINATE NUMBERS. 

Ifi9t To reduce from a higher to a lower denomination. 

£x 1. Reduce ^^a ^ ^ pound to the fraction of a fturthing. 
~ Ans. ffar. 

OPERATION. 

_L_^** — _?L. J5[^X'12 940. l!2.X*I_i^f — * f 
0980 ~2160V 2160 *'2160' 2160 —8160 9 

OFBBAnoK BT CANCELLATION. Sinoe 20s. make a pound, 

1 X ji0 X a X 4 there must be 20 times as many 

= |-far. shillings as pounds ; we there- 

xtW fore multiply ^^ by 20, and 

9 obtain ^f^. ; and since 12d. 

make a shilling, there will be 12 times as many pence as shillings; 
hence we multiply -^f^ by 12, and obtain -^^^. Again, since 4rar. 
make a penny, there will be 4 times as niany farthings as pence ; we 
therefore multiply -^^ by 4, and obtain ^^^far. =■ ifar-> Ana. . 

Rule. — Multiply Ike given frciction by the same numbers that would 
be employed in reduction of whole numbers to the lower denomination 
required, • 

^ 169. The rale for redudog a fraction of a higher denomination to the frac- 
tion of a lower ? Explain the operations ? J Does this process differ in prin- 
ciple from redaction of whole denominate nnmbers % 
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Examples for Practice. 
# 

2. Reduce y^Vrr ^^ ^ pound to the fraction of a &rtfa]i^. 

Am If. 

3. What part af a penny is -^ of a shilling? 

4. What part of a grain is gg^^^ y of a pound Troy? 

5. What part of an ounce is xtVf ^^ * cwt. ? 

6. Reduce y^tv ^^ * furlong to the fraction of a foot. 

7. 'What part of a square foot is -g-ffhr^y <>^»^ acre ? 

8. What part of a second is ^g^^^r ^^ «• day? 

9. What part ef a peck is -j^ of a bushel ? 
10. What part of a pound is y^tr of a cwt. ? 

17^. To reduce from a lower to a higher denomination. 

£x. 1. Keduce f of a farthing to tha fraction of a pound. 

Ans. jjtVtt- * 

OPEBATiON. 

i. — i:- i. —JL. J_ jL:fi — * :C 

9X4~38* 36X12'" 433' 432 X 90 "^ 8640 "" SfiO 

OPBRATI027 BY cANCELLATioM. Since 4far. make a penny, there 
^ 1 will he 4 as many pence as far- 

:: 77: ;rr "* ^rrr;r£. things; therefore we divide the 4 

9 X 4 X 12 X 20 2160 by I, and ohtain jML And sincS 
12d. make a shilling, there will be ^ as many 8h]lhDgs> as pence; 
hence we divide ^ by 12, and obtain xi^' Again, since ^Os. make a 
pound, there will, be -j^ as many pounds as killings ; therefore we 
divide ^ by 20, and obtain ■riW£ = tAjh^ ^^ ^^ answer. 

KuLE. — Divide the given fraction hy the same n%anbers that would 
he employed in reduction of whole numbers to ihe higher denommor 
lion required. 

Examples pok Riacticb. 

2. Reduce f of a grain Troy to the fraction of a pound. 

Ans. TTriwv 

■ • ' z 

170. Bo yon multiply or divide to reduce a fraction of a lower denomina- 
tion to the fraction of a higher ? What is the rule ? 
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8. What part of an ounce is -j^ of a scruple? 

4. What part of a ton is ^ of an ounce ? 

5. What part of a mile is f of a rod? 

6. What part of an acre is f of a square foot ? 

7. What part of a day is ^ of a second? 

8. What part of 3 acres is | of a square foot ? 

9. What part of 3hhd. is f of a quart ? 

10. What part of ^ of a solid foot is a cube whose sides are 
each ^ of a yard square ? 

Ill, To find the value of a fractioii in whole numbers 
of a lower denomination. 

Ex. 1. What is the value of -j^y of 1 £ ? 

Ans. 78. 9d. l^far. 

OFBBATIOll. 

7 
20 



18) 140 (78. 
126 



14 Since 1 £ = 20a., ^ of a £ is ^ of 

1 2 20s. = Ws. =» 7f|s. ; and since Is. = 12d., 



1 qVT7T7oj Uofa-shniingisHof 12d. = Wd. = 9^.; 

18) 1.68 (9d. H^ 3i^^3 l<£=J|far., A of^.-pr. 

16 2 — Ufer. Therefore A£ =» 7s. 9d. lifar. 



6 
4 



1 8 ) 2 4 ( 1 ifar. , 
18 

T% =- 4^ar. 

Rule. — Multiply the numerator of the given fraction hy the number 
required to reduce it to /*c next lower denomination, and divide the pro^ 
duct hy the denominator. • 

Then, if there is a remainder, proceed as before, untU it is reduced to 
the denomination required. 

; l_ • 

171. What is the rale for finding the yalae of a fraction in whole numbers 
of a lower denomhiation ? 
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Examples for Practice. 

2. What is the value of J of a cwt. ? 

Ans. 3qr. 21b. 12oz. 7jdr. 

3. What is the value of J of a yard ? 

4. What is the value of f of an acre ? 

5. What is the value of f of a mile ? 

6. What b the value of ^ of an ell English? 

7. What is the value of f of a hogshead of wine ? 

8. What is the value of ^^ of a year ? 

172i To reduce one denominate number to the frac- 
tional part of another. 

Ex. 1. What part of 1£ is 3s. 6d. 2§far. Ans. ^^£. 

oPEBATioif. Since numbers compared must 

Ss. 6d. 22far.» 512 ^ ^ be of the siame umt (Art. 1, 
• ^ T^^^'^^s*" Note), we reduce the 8s. 6d. 

T 2*far. to thirds of far., the low- 

est denomination in the question, fi>r the numerator of the required 
fraction, and l£ to the same denomination for the denominator. We 
then reduce this fraction to its lowest terms, and obtain ^£ for the 
answer. 

EuLE. — Reduce ike given numbers to the lowest denonmeUum men- 
tioned in either of them. Then, write the number which is to become the 
Jractioncd part for the numerator, and the other number for ^id^nominar 
tor, of the required fraction. 

Note. — The part that one abstract number is of another may l>6 fi)imd in 
like manner. 

Examples for Practice. 

2. Reduce 4s. 8d. to the fraction of 1£. Ans. ^. 

3. What part of a ton is 4cwt. 3qr. 121b. ? 

4. What part of 2m. 3fur. 20rd. is 2fur. 30rd. ? 

5. What part of 2A. 2R. 32p. is 3R. 24p. ? ' 

6. What part of a hogshead of wine is 18gal. 2qt. ? 



172. What is the rule for reducing: a denominate, number to the fractional 
part of any other denominate noqiber of the same kind ? 
15* 
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7. What part of 80 days are 8 days 17h. 20m. 

8. From a piece of doth containing 13yd. Oqr. 2na. there 
were taken 5yd. 2qr. 2na. What part of the whole piece was 
taken? 

9. What part of 8 yards square are 8 square yards ? 

ADDITION OF FRACTIONS OF DENOMINATE NUMBERS. 

173t To add fractions pf denominate numbers. 

Ex. 1. Add f of a pound to ^ of a shilling. 

Ans. 17s. lid. O^far. 

FIRST OPERATION. ^q £u^j ^^ r&\ue of Bach 

_• , j» a r 1 % ?* ^fl fraction separately, and add the 

Value of f£ =17 1 2f . ^wo values, accOTding to the 

Value of jSf =s 3 1^ rule for adding compound num- 

SECOND OPERATION. We first rcducc 

-- s=y^£. the fraction of a 

9 X 20 • shilling to the frac- 

M + ^£-.iH*£=17s.lld.0:/Vfer. l^^'t^S 
fractions and find the value of their sum. (Art. 1 71.) 

. Examples for Practice. 

2. Add ^ of a pound to f of a shilling. 

Ans. 7s. lld.3fffar. 

3. Add together \^ of a ton, J- of a ton, and f of a cwt. 

4. Add together f of a yard, f of a yard, -j^ of a quarter. 

5. Add together ^ of a mile, f of a mile, -^ of a furlong, 
and -3^ of a yard. 

6. Add together -^j of an acre, f of a rood, and f of a square 
rod. 

7. Sold 4 house-lots ; the first ^ of an acre, the second f of an 
acre, the third -^^ of an acre, and the fourth f of an acre ; whar 
was the quantity x>f land in the four lots ? 

173. What is tbe fint method of adding fractions of denominate numbers ? 
What is the second ? 
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SUBTRACTION OP FRACTIONS OF DENOiflNATE NUMBERS. 

174. To subtract fractional parts of denominate numbers. 

Ex. 1. FroiD/f of a pound take -^ of a pound. 

Ans. 98. lOd. Ifffar. 

riBST OPERATION. Wc find tho value of each 
«• d. flur. fraction separately, and sub- 
Value iDf f £ =17 1 2f far. tract one fix)m the other, ac- 
Value of ■^£ »■ 7 3- 1^^ cording to the rule for sub- 
^ - ^ TTT" tracting compound numbers. 
^ ^ " ^Tt (Art 102.) , 

SEGOND OPERATION. Wo first subtract the less fraction fitan 

^£ — ^ £ as ^^ £ s. the greater, and then find the value of 

98. lOd. l^far. their difference. (Art 171.) 

Examples fob Practice. 

2. From f of a ton take -^ of a.cwt. 

Ans. llcwt. Oqr. 7-^lb. 

3. From j^ of a mile take -/^ of a furlong. 

4. From ^ of an acre take f of a rood. 

5. From a hogshead of molasses containing 100 gallons, -^ 
of it leaked out ; f of the remainder I kept for my fimiily ; what 
quantity remained for sale ? > • 

6. The distance from Boston to Worcester is about 41 miles. 
A sets out from Worcester, and travels -^ of this distance to- 
wards Boston ; B then starts from Boston to meet A, and, having 
travelled ^ of the remaining distance, it is required to find the 
distance between A and B. 

7. A agrees to labor for B 365 days; but he was absent on 
account of sickness -f part of the time ; he was also obliged to be 
employed in hiS' own business -^ of the remaining time ; required 
the time lost 

8. Irom 11 acres, 83 poles, lOlyV feet of land, I sold f to A, 
^ of the remainder to B, and four house-lots, each 144 feet square, 
to C ; what is the value of the remamdel*, at 8^ cents per square 
foot? 

1 74. What 18 the first method of subtracting fractions of denominate num- 
bers ? The second ? 
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. QUESTIONS TO BE PERFORMED BY ANALYSIS. 

1. If one yard of cloth cost $ 4.40, whfit will f of a yard cost ? 

Illustration. — If 1 yard coBt $ 4.40, ^ of a yard wiU: cost \ of 
^ 4.40, or $ 0.88 ; and f trill coet 4 times $ 0.88, or $ 3.52, Ans. 

2. K a barrel of flour cost $7.80, what will ^ of a barrel 
cost? Ans. $2^4. 

3. If a load of hay cost $ 17.84^ what wiU ( of a load cost? 

4. If $ 786.63 are paid for a cargo of wheat, what is die cost 
#f fj of the cargo ? 

5. What^isii of $87.50.? 

6. What is f of 17£ 18s. 9d. ? 

7. What is f of 3T. 16cwt 3qr. 231b. ? 

Ans. 2T. 3cwt 3qr. 23flb. 

8. What is I of 27A- 3R. 33p.? 

9. If $ 3.52 are paid for f of a yard of cloth, what is the price 
of 1 yard? Ans. $4.40. 

Illustkation. — If 4 of a yard cost $ 3.62, \ will coait ^ of $ 8.62, 
or $ 0.88 ; and f , or a whole yar^, will cost 6 times $ 0.88, or $ 4.40, 
Ans. / 

10. If -j^ of a barrel of floBO- cost $2.34^ what wifi^e the cost 
of a whole barrel? ' Ahs. $7.80. 

11. When $15.57^^ are paid fw |- of a ton of hay,Vwhat will 1 
ton cost ? *^ 

12. When |i of a cargo of flour cost $ 665.50, what sum will 
pay for the whole cargo ? 

13. If $ 73.60| are paid for |^ of a ton of potash, what sum 
must be paid for a ton ? 

14. Bought f of a bale of broadcloth for 13£ 98. 0|d.; what 
would have been the cost of the whole bale ? 

15. If -^ of an acre produce 18cwt. Oqr. 121b. of hajji^ what 
quantity will a whole acre produce ? 

16. Bought f of a lot of land containing 12A. IR, 30|^p. ; w6at 
were the contents of the whole lot ? 

17. If li of a ton of potash cost $80.20f, what is the value 
of a ton ? 
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18. If f of a cwt. of sugar cost $ 5.40, what is the value of j- 
of a' cwt. ? 

Illustration. — If | of a cwt. cost $ 5.40, \ will cost J of $ 6.40, 
or $ 1.80 ; and ^, or a cwt, will cost 4 times S 1.80, or $ 7.20. Now, 
if Icwt cost $ 7.20, ^ of a cwt will cost ^ of S 7.20, or S 0.80 ; and J 
will cost 7 times $ 0.80, or $ 5.60, Ans. 

19. If -j^ of a pound of ipecacuanha cost $2.52, what is the 
value of ^ of a pound ? Ans. $ 1.76. 

20. Wiicn $ 80 are paid for f of an acre of land, what cost {• 

of an acre ? 

• • 

21. If xV of a carding-mill are worth $ 631.89, what are ^^ 
of it worth ? 

22. If ^ of a ship and cargo are valued at $.141.52, what are 
2^^ of them worth ? 

23. -If the value of f of a farm containing 178^ aCres is 
$1728, what is the price of ^ of the remainder? 

24. E. Carter's garden is 17-j^ rods long, and ll-j^ rods wide. 
He disposes of f of it for $ 82.80 ; what is the value of f of the 

. remainder? 

25. When 26£ 12s. 6d. are pai4 for ^ of a hale of cloth, what 
sum should he paid for j- of the remainder ? 

26. If 7cwt of sugar cost $28.14, what will 9^wt cost? 

Illustkatiotst. — If 7cwt cost S 28.14, Icwt will cost 4 of S 28.14, 
or $ 4,02. In 9|cwt there are ^wt. ; and if Icwt. cost $ 4.02, Jcwt. 
will cost ^ of $4.02, or $0.67, and ^ will cost 59 times $0.67, or 
$ 39.58, Ans. 

27. If three tons of hay cost $ 49, what will 7^ tons cost ? 

* Ans. $ 120.27-jar. 

28. Gave $ 78.80 for 11 tons of coal; what should I give for 
3|tons? 

29. Paid 37£ 18s. lOd. for 8 bales of velvet; what was the 
cost of 5| bales ? 

30. Gave $ 40 for 5 yards of broadcloth ; what was the price 
of 19| yards? 

31. Paid $360 for 20 barrels of beer; what must-l^e given 
for 43f barrels? >y^ 

32. If 7 bushels of rye cost $8.75, what cost 18^^ bushelsK^ 
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83. Paid $ 19.80 for 8 yards of broadcloth ; what sum must 
be given for 11^ yards ? 

84. If 9fcwt. of si^ar cost $89.53, what must be' paid for 
7cwt. ? 



Illustration. — In 9|cwt. there are ^^cwt. If J\^owt cost $ 39.53, 
Jcwt will cost J^ of $ 39.68, or S0.67 ; and ^, or Icwt., will cost 6 
times $ 0.67, or 1 4.02 ; and 7cwt. will cost 7 tunes $ 4.02, or $ 28.14, 

Ana. 

35. When $18^ are paid for dcwt.of sugar, how much may- 
be purchased for $ 1 ? How much for $ 78 ? Ans. 12^^wt. 

36. If 3f tons of potash cost $ 276.18, what will be the value ' 
of 1 ton ? Of 75 tons ? 

37. If 7^ acres of .land cost $875, what will one acre cost? 
What will 75 acres cost? 

38. If ^ tons of coal cost $70, what will 1 ton cost? What 
will 86 tons cost ? 

39. For 27| acres of land there were paid $ 375 ; what cost 
1 acr.e ? What cost 69 acres ? 

40. If 4^ tons of hay cost $ 80.50, what costs 1 ton ? What 

cost 15 tODS ? . 

41. If 7^wt of sugar cost $62.37, what will Icwt cost? 
What cost 19cwt. ? 

- 42. If 7i vards pf doth cost $ 13.95, w)iat will be the value 
of 11| yards? 

Illustration. — In 7J yards there are iU^ of a yard. 1£ M^cft & 
yard cost $ ldi)5, ^ will cost A of $ 13.95, or $ 0.45 ; and f , or 1 yard^ 
will cost 4 times $ 0.45, or $ 1.80. In 11 j- yards there are -24^ of a 
yard. If 1 yard cost $ 1.80, ^ of a yard will cost ^ of $ 1.80, or $ 0.20 ; 
and 1^ will cost 103 times S 0.20, or $ 20.60, Ans. 

43. When $ 668.50 are paid for 17^ acres, what would be 
the value of 89^ acres ? Ans. $ 3457.30. 

44. If $ 1738 are given for 19f tons of iron, what will be the 
cost of 37^ tons ? 

45. Paid $ llf for 1128 feet of- boards ; how many could I 
have purchased for $ 119^ ? 

46. For 3|- tons of potash I received 116cwt. of sugar; re- 
quired the quantity of sugar that may be received for 1 If tons 
of potash. 

47. For 11| tons of potash I received 376cwt. of sugar; 
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inquired the quantity of sugar that should be received for 3f 
tons. • 

48. When $ 8 are paid for If yards of broadcloth, how much 
ix^usi be given for 8f yards? 

49. Gave $ 414 for 20^ acres of land ; what shall be given 
for llf acres? 

MISCELLANEOUS QUESTIONS BY ANALYSIS. 

1. Sold a small farm for $ 836.50 ; what was received for i\ 
of it? For -^ of it? For 4^ of it? 

2. Gave $17^^^ for 3 barrels of flour; what cost 1 barrel? 
What 37 barrels ? 

3. Sold a bouse for $ 3687 ; what sum was received for | of 
it? 

4. Bought 17^j tons of hay for $ 187f ^ what is the cost of f 
of a ton ? ^ 

5. Bought a hogshead of molasses for $ 13^ ; what cost ^ oi 
it? What cost I? What cost -V-? 

6. When $ 37^ are paid for 100 gallons of molasses, what 
cost f of a gallon ? 

7. When 12 cents are paid for -^ of a gallon <jf molasses, 
what will 4^j gallons cost? 

8. If I of a barrel of flour cost f 3f , what will 6f barrels cost ? 

9. When $ 236 are paid for llf ncres, what will be paid for 
20^7^ acres ? 

10. Paid in Liverpool 97f £ for 3 bales of cloth ; how many 
bales should be received for 1073f £ ? 

• 11. If 6f barrels of flour cost $48f Ji, what will | of a barrel 
cost ? 

12. If 3^- pounds of coflee cost 34 cents, what sum must be 
paid for 74^ pounds ? 

13. If 2f tons of hay,cost $ 63, what will be the cost of 16| 
tons ? 

14. If a piece of land 3 rods square cost $ 17^, what will be 
the cost of 4 square rods ? 

15. Paid $31^ for. 2^wt. of iron; required the sum to be 
paid for 689-^wt. 

16. For 6|- cords of wood J. Holt paid $ 63 ; what sum must 
be paid for 18 cords? 

17. Gave $ 243^ for 96 barrels of tar; what quantity could 
be purchased for $ 1000 ? 
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18. Paid $7888.30 for 83^ acres of wild land; what sum 
did I pay for each acre, and what would he the cost of 7 acres ? 

19. Gave 132£ 12s. for 7f tons of starch; what cost 12|- 
tons ? ,, 

20. For 17 J days* work I paid $25.44; what should be paid 
for 89^ days' labor? 

21. Sold 7-^ bushels of apples for $ 7.28 ; what should I re- 
ceive for 19-j-^ bushels? 

22. Paid $ 4355.52 for 49f pieces of carpeting ; what did 37^ 
pieces cost? 

23. If i of f of the cost of the Capitol at Washington was 
$300,000, what was the whole cost? 

24. Purchased 7^-^ thousand of boards for $135.80; what 
must be paid for 19^ thousand? 

25. My wood-pile contains 6 cords and 76 cubic feet. If I 
dispose of ^ of it, what is the value of the remainder at 4| cents 
per cubic foot? 

26. I have a field 30 rods square, and having sold 18 square 
rods to S. Brown, and 82 square rods to J. Smith, what part of 
the field re;nained unsold ? 

27. Bought 7T. *12cwt. 3qr. 181b. of iron, and* having sold 
3T. IScwt. Iqr. 201b., what is the value of ^ of the remainder 
at 5^ cents, per lb.? 

28. Bought 37 tons of iron at $ 68.50 per ton, for f of which 
I paid in coffee at $ 8.50 per cwt, and for the remainder I paid 
cash. Required the amount of cash paid, and also the value of 
the coffee. 

29. A man, having received a legacy of $ 7896, spent f of ft 
in speculations, and the remainder he put in the savings bank, 
where it continued 15 years. It was then found that the sum 
deposited had doubled. Required the sum in the bank. 

30. Bought a piece of broadcloth fSr $ 88, and sold -fj of it 
to J. Smith, and ^ of the remainder to O. Lake; what is the 
value of the part unsold? 

31. A gentleman gave f of his estate to his wife, § of the re- 
mainder to his oldest son, and f of what then remained to his 
daughter, who received $ 750 ; required the whole estate. 

32. From an acre of land I sold two house-lots, each 100 feet 
square;* what is the value of the remainder, at 8 cents per 
square foot? 
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DECIMAL FRACTIONS. 

175« A Decimal Fraction is a fraction whose denominator 
is 10, or the product of several lO's. 

Decimal fractions are commonly expressed by writing the nu- 
merator only, with appoint (.),• called the decimal point, before it, 
care b^ing taken to put a cipher in any decimal place not requir- 
ing a significant figure ; thus, 



A 


may be written 


.9 


and be read 9 tenths. 


"fUTT 


(( (( 


.99 


a 


« 


99 hundredths. 


Tsio 


u -a 


.099 


u 


u 


99 thousandths. 



By examining the foregoing fractions, it will be seen thai, — - 
A = '^ C2in occupy only one place while it remains in the form 
of a proper fraction ; -j^^^^ = .99, only two places > and tViht *=" 
.999, only three places ; for, if their numerators are increased 
respectively by -jV = •!> tAtt '^ -^l* tuW =4.001, each iractio^ 
becomes a unit or whole number. Hence, 

The first figure or place of any decimal on the right of the point 
is tenths^ t/te second hundredthsy the third thousandths, S^c. 

176. The denominator of -j^- = .9 is 1 with one cipher an- 
nexed ; the denominator of -^^jj = .99 is 1 with two ciphers 
annexed ; the denomiaator of y^^y^g^xr «= .999 is 1 with three ciphers 
annexed. Hence, 

The denominator of a decimal fraction is 1 with as many 
ciphers annexed as the numerator has places. 

177t Decimal fractions originate, from dividing the unit, first, 
into 10 equal parts, and then each of these parts ipto 10 other 
equal parts, and so on indefinitely. Thus, 1-t-10=-i^=«.1; 
jV -^ 10 « tJ^ = .01 ; T*z7 -^ 10 = tttW -= -001. Hence, 

The unit in decimal fractions is divided into 10, 100, 1000, 4*^., 
equal parts. 

175. What is a decimal fraction ? How are decimal fractions comm^ly 
expressed ? What is the first figure or place of any decimal ? The second ? 
Tlie third ? &c. • Why 1 What must be done when a decimal place has no 
significant figure to fill it? — 176. What is the denominator of a decimal 
fraction 1 — 177. How do decimal fractions originate 1 
16 
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178i If ciphers are placed on the left of decimal figoreSy 
between them and the decimal point, those figures change their 
places, each cipher removing them one place to the right ; thus, 
.3 « A. but .08 — T*^, and .003 — y^^^. Hence, 

Ik>ery cipher placed on the left of decimal figures, between them 
and the decimal point, decreases the value represented, by them the 
same as dividing by ten, 

179i If ciphers are placed on the right of decimal figures, 
their places are not changed ; thus, .3 «= t^, and .30 «= ^^ 
"= -^ — « .3. Hence, 

Ciphers placed on the right of decimals do not alter the value 
npresented by them. 

Hence, decimals may be reduced to a common denominator, by 
making their decimal places equal by annexing ciphers. 

NUMERATION. 

180ft The relation of decimals to whole numbers and to each 
other may be learned £rom the following 

TABLE. 



? Il ^ . ^ 

7654321 • 2S. 4 567893 

O 9 ^ 9 ^ 9 9 (0099999^9 
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Wtole Numbers. 
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1^ 
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»H 


C^ 


00 
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«? 
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Decimals 









178. What eflRsct have ciphere placed at the left hand of decimals ? Why ? 
^ 179. What effect if placed at the right hand? Why ? — 180. What may 
be learned from the table 1 
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A Hixed Nnmber is a whole number and decimal in a single ex- 
pression. 

The preceding table consists of a whole number and decimal 
forming a mixed number. The part oh the left of the decimal 
point is the whole number, and that on the right the dedmaL 
The decimal part is numerated from the left to the right, and its 
value is expressed in words thus : Two hundred thirty-four mil- 
lions five hundred sixty-seven thousand eight hundred ninety- 
three billionths. And the mixed number thus: Seven millions 
six hundred fifty-four thousand three hundred twenty-one, and 
two hundred thirty-four millions five hundred sixty-seven thou- 
sand eight hundred ninety-three billionths. Hence the 

BuLE. — Read the deemed as though U toere a whole number, giving 
it the name of the rigJU-hand order. 

Note. — A decimal with a common fiaction annexed constitates a complex 
decimcU ; as, .6|, read 6| tenth. 

Write in words, or read orally, the following figures :* — 



1. .5 

2. .42 

8. .01 

4 . .908 



5. .3001 

6. .0984 

7. .00018 

8. .82007 

NOTATION. 



9. .72859 

10. 12.02003 

11. 121.000386 

12. 2.3058217 



181 • Tenths occupy the first place at the right of the decimal 
point, hundredths the second, &c., and each figure takes its value 
by its distance from the place of units ; therefore, to write deci- 
mals, we have the following 

Rule. — Write the decimal as (hough it were a whole number, supply* 
ing with ciphers such places as have no significant figures. 

"Write in figures the folbwing numbers : — 

1. Three hundred seven, and twenty-five hundredths. 

2. Forty-seven, and seven tenths. 

180. Of what does it consist? What is the number called, when taken 
together ? What is the part on the left of the decimal point ? The part on 
the right ? What is the Value of the decimal ? The valae of the mixed 
number ? The rule for reading decimals ? — 181 . Upon what does the yalao* 
of a decimal figure depend ? The rule for writing: decimals ? 
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8. Eighteen, and five hundredths. 

4. Twenty-nine, and three thousandths* 

5. Forty-nine ten thousandths. 

6. Eight, and eight miUionths. 

7. Seventy-five, and nine tenths. 

8. Two thousand, and two thousandths. 

9. Eighteen, and eighteen thousandths. 

10. Five hundred five, and one thousand six millionths. 
'11. Three hundred, and fortyrtwo ten millionths. 
12. Twenty-five hundred, and thirty-seven billionths. 

182. Decimals, since they increase from right to left, and de- 
crease from left to right, by the scale of ten, as do simple whole 
numbers, may be added, subtracted, multiplied, and divided, in 
like manner. 

ADDITION. 

183. Ex. 1. Add together 5.018, 171.16, 88.133, 1113.6, 
.00456, and 14178. Ans. 1392.09356. 

OPEfiATION. 

5.018 

1 7 1.1 6 ^® write the numbers so that figures of the 

8 8*1 3 3 B&me decimal place shall stand in the same 

^ ^ , q'p ' column, and then, beginning at the right hand, 

• n n A ^ r ^^ *^®™ ^ whole numbers, and place the 

.U U 4 o 6 decimal point in the result directly under those 

1 4.1 7 8 above. 

13 92.09 35 6 

RtTLE. — Write ike numhers so (hat figures of (he same decimal .place 
skoHl stand in the same column, ' . " 

Add <is in whole numbers, and point off, in the sum, from the right 
hand as many places for decimals as equal the greatest number of deci- 
mal places in any of the numhers added. 

Proof. — The proof is the same fts in addition of simple num- 
bers. 

ExiLMPLGS FOB PkACTICE. 

2. Add tc^ther 171.61111, 16.7101, .00007, 71.0006, and 
1.167895. Ans. 260.489775. 

3. Add together .16711, 1.766, 76111.1, 167.1, .000007, and 
1476.1. 

182. How do decimals increase and decrease ? 'How may thej he added, 
^btracted, multiplied, and divided ? — 183. How are decimals arranged for 
addition ? The rule for addition of decimals ? What is the proof? - 
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4. Add together 151.01, 611111.01, 16.5, 6.7, 46.1, and 
.67896.- 

^ 5. Add fifly-six thousand, and fourteen thousandths; mne- 
teen, and nineteen hundredths; fifty-seven, and* forty-eight ten 
thousandths ; twenty-three thousand five, and four tenths ; and 
fourteen millionths. 

6. What is the sum of forty-nine, and one hundred and five 
ten thousandths ; eighty-nine, and one hundred seven thou- 
sandths; one hundred twenty-seven miUiontha; forty-eight' ten 
thousandths ? 

7. What is the sum of three, and eighteen ten thousandths ; 
one thousand five, and twenty-three thousand forty-three mil- 
lionths ; eighty-seven, and one hundred seven thousandths ; forty- 
nine ten thousandths ; forty-seven thousand, and three hundred 
nine hundred thousandths ? 

SUBTRACTION. 

184. Ex. 1. From 74.806 take 49.054. Ans. 25.752. 

OPERATION. Having written the less numher under the greater, so 

7 4.8 6 ^hat figures of the same decimal place stand in the same 

4 9.0 5 4 column, we subtract as. in whole numbers, and* place the 

— — '- decimal point in the result, as in addition of decimals. 

2 5.7 5 2 

Rule. — Write thB less number under the greater, so (hoA figures of the 
same decimal place shall stand in the same column. • 

Subtract as in whole numberSy and point off the remainder as in addii 
turn of decimals. 

Proofs — The proof is the same as in subtraction of simple 
numbers. 

Examples fob .Practice. 

2. 3. .4. ' 5. 

11.0 7 8 47.117 4 6.13 8 7.10 7 
9.81 8.7819 5 . 7.8 9 1^ 1.119 8 6 



1.268 38.33505 38.2385 85.98714 

6. From 81.35 take 11.678956. 

7. From 1 take .876543. 

8. From 100. take 99.111176. 

9. From 87.1 take 5.6789. 

— ^ — ^ ' '* 

184. What is the rule for subtraction of decimals ? What is the proof 1 
16* 
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10. From 100 take .001. 

11. From seventy-three take seventy-three thousandths. 

12. From three hundred sixty-five take forty-seven ten thou* 
sandths. 

13. From three hundred fifty-seven thousand take twenty- 
eight, and four thousand nine ten millionths. 

14. From .875 take .4. 

15. From .3125 take .125. 

16. From .95 take .44. 

17. From 3.7 take 1.8. 

18. From 8.125 take 2.6875. 

19. From 9.375 take 1.5. 

20. From .666 take .041. 

MULTIPLICATION. 

185, Ex. 1. Multiply 18.72 by 7.1. Ans. 182.912. 

onBATzoir. We multiply as in whole numbers, and point off on 

1 8.7 2 the right of the ])rodact as many figures for decimab 

7 X as there are decimal figures in the multiplicand and 

1- multiplier. 

18 7 2 Xhe reason for pointing ofi" decimals in the product as 

1 3 1 4 above will be seen, if we convert the multiplicand &nd 
multiplier into common fi*actions, and multiply them 

1 3 2.9 1 2 together. Thus, 18.72 = 13^ = J^ ; and 7.1 ^ 7^ 

«=H- Then J^;^ X ^ = iffjfi = lS2.f^ = 182.912, Ans., tte 

tame as in the operation. 

Ex. 2. Multiply 5.12 by .012. 

OPERATION. Sirme the number of figures in the product is 

e 1 a * not equal to the number of decimals in the multi- 

"i*! ^ plicand and multiplier, we supply the deficiency 

*^^^ Dy«placing a ^jipher on the left hand. 

10 2 4 The reason of this process will appear, if we 

512 perform the question thus : 5.1 2 = 6 J^ = M, and 

•U b 1 4: 4: Ans. Ans., the same as before. Hence we deduce the 
following 

185. In mnltiplication of decimals how do you point off the proauct? 
The reason for it ? When the number of fiprnres in the product is not equal 
to the number of decimals in the multiplicand and multiplier, what must be 
donel 
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Bulb. — - Multiply €w in tohole ntmibera, and point off as many figures 
for decimals^ m the product, as there are decimals in the multiplicand and 
multiplier. 

If there he not so many figures in the product as there are decimal 
places in the multiplicand and muU'^Uer^ supply the deficiency by prefix- 
ing ciphers. 

Note. — To multiply a decimal by 10, 100, 1000, &c., remove the deci- 
mal point as many places to the right as there are ciphers in the multiplier; 
and if there be not places enongh in the number, annex ciphers. Thus, 
1.25 X 10 = 12.5; and 1.7 X 100 = 170. 

Proof. — The proof is the same as in multiplication of simply 
numbers. 

Examples fob Practice, 

* 3. Multiply 18.07 by .007. Ans. .12649. 

4. Multiply 1.8.46 by 1.007. ^ 

5. Multiply .00076 by .0015.' 

6. Multiply 11.37 by 100. 

7. Multiply 47.01 by .047. 

8. Multiply .0701 by .0067. 

9. Multiply 47 by .47. 

rO. Multiply eighty-seven thousandths by fifteen millionths. 

11. Multiply one hundred . seven thousand, and fifteen ten 
thousandths by one hundred seven ten thousandths. 

12. Multiply ninety-seven ten thousandths by four hundred, 
and sixty-seven hundredths. 

13. Multiply ninety-six thousandths by ninety-six hundred 
thousandths. * * 

14. Multiply one million by one millionth. 

15. Multiply one hundred by fourteen ten thousandths. 

1 6. ' Multiply one hundred oae thousandths by ten thousand 
one hundred one hundred thousandths. 

17. Multiply one thousand fifty, and seven ten thousandths by 
three hundred five hundred thousandths. 

18. Multiply two million by seven tenths. 

185. What Is the rule for multiplication of decimals? What is the proof? 
How do you multiply a decimal by 10, 100, 1000, &c. 1 



J 
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19. Multiplj four hundred, and four thousandths by thirty, and 
three hundredths. 

20. What cost 461b. of tea at $ 1.125 per pound ? 

21. What cost 17.125 tons of haj at $ 18.875 per ton ? 

22. What cost 181b. of sugar at $ 0.125 per pound ? 

23. What cost d75.25bu. of salt at S0.G2 per bushel? 

DIVISION. 

186. Ex. 1. Divide 45.625 by 12.5. Ahs. 3.65. 

oFERATioN. We dlvide as in whole numbers, and 
1 2.5 W 5.6 2 5 f 8.6 5 ^°c® *be divisor and quotient are the two 
^^7 5 factors, which, being multiplied tc^ether, 
produce- the dividend, we point off two 
' decimal figures in the quotient, to make.the 
812 number in the two factors equsd to the pro- 
s' 5 duct or dividend. 



• The reason for pointing-off will also be 

6 2 5 seen by }>erforming the question with the 

6 2 5 decimals in the form of common fractions. 

- WV X lyV - iUm = W = 3^ « 3.65, An8.,'S^forer 
Ex.2. Divide 175 by 2.5. Ans. .07. 

OPERATION.- We divide as in whole nuxnbers, and since we 

2.5 ) .1 7 5 (.0 7 have but one figure in the quotient, we place a 

17 5 cipher before it, which removes it to the place 

_____ of hundredths, and thus makes the decimal 

places in the divisor and quotient equal to 

those of the dividend. 

The reason for prefacing the cipher will appear more obvious by 
solving the question with the decimals in the form of common fractions. 
Thus, .176 = ^, and 2.6 = 2^ « ff Then ,J^ ^ f|« 

tWr X tt =- itm « ik = -07, Ans., as before. Hence the 
rollowing 

186. In division of dedmals how do you point off the quotient 1 What 
is the reason for it ? If the decimal places of the divisor and quotient are 
not equal to the dividend, what must be done 1 



DIVISION. 189 

Rule* — Divide as in whsie numbers j and point off as many decimals 
in the quotient as ike decimals in the dividend exceed those of the divisor; 
6iu if there are not as many^ supply the deficiency by prefixing ciphers. 

Note 1. — When the decimal places in the divisor exceed those in the 
dividend, make them equal by annexing ciphers to the dividend, and the 
quotient will be a whole number. 

Note 2. — When there is a remaindet after dividing the dividend, ciphers 
may be annexed, and the division continued, the ciphers thus annexed being 
regarded as decimals of the dividend ; to indicate in any case that the division 
does not terminate, the sign plus (+) can be used. 

Note S. — When a decimal number is to be divided by 10, 100, 1000, &c., 
remove the decimal point as many places to the left as there are ciphers in 
the divisor, and if there be not figures enough in the number, prefix ciphers. 
Thus 1.25 -i- 10 = .125 ; and 1.7 -MOO = .017. 

iVoq/I — The proof is the same as in division of simple 
numbers^ 

Examples fob Practice, 

8. Divide 183.375 by 489. Ans. .375. 

4. Divide 67.8632 by 32.8* 

5. Divide 67.56785 by .033. 

6. Divide .567891 by 8.2. 

7. Divide .1728 by 10. 

8. Divide 13.50192 by 1.38. 

9. Divide 783.5 by 6.25. 

10. Divide 983 by 6.6. 

11. Divide 172.8 by 1.2. 

12. Divide 1728 by .12. 
13.. Divide .1728 by .12. 
U. Divide 1.728 by 12'. 

15. Divide 17.28 by 1.2. , . 

16. Divide 1728 by .0012. 

17. Divide .001728 by 12. ' . 

18. Divide 116.31 by 1000. 

19. Divide one hundred forty-seven, and eight hraidred 
twenty-eight thousandths by nine, and seven tenths. 

20. Divide seventy-five, and sixteen hundredths by five, and 
forty-two thousand eight hundred one hundred thousandths. 

186. The rule for division of decimals? What is note 1 1 Note 21 
Note 8? What is the proof? 
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21. Divide six hundred seventy-eight thousand seven hundred 
sixty-fleven millionths, by three hundred twenty-eight thousandths. 

Ans. 2.0694-, 
BEDUCTION. 

187. To reduce a common fraction to a decimal. 

Ex. 1. Reduce f tp a decimal Ans. .625. 

OPERATION. Since we cannot divide the nu- . 

8 ) 5.0 ( 6 tenths. merator, 5, by 8, we reduce it to 

4 8 tenths by annexing a cipher, and 

then dividing, we obtain 6 tenths 

8)20(2 hundredths. ^^^.^^ remainder of 2 tenths. E«- 

'^ < g ^ ducmg this remainder to hundredths 

___ by annexing a cipher, and dividing, 

o \ J A / K ^v jxv we Obtain 2 hundredths and a re- 

8)40(5 thousandths, mender of 4 hundredths, which be- 

^ ^ ing reduced to thousandths by an- 

Ans. .625. nexing a cipher, and then dividing 

Or thus : 8 ) 5.0 again, gives a quotient of 5 thou- 

naK, sandths. The sum of the several 

•" ^ ^ quotients, .625, is the answer. 

To prove that .625 is e^ual to f , we change it to the form of a com- 
mon fraction, by writing its denominator (Art. 176), and reduce it to 
its iowest terms. Thus, -f^ = -f, Ans. 

Rule. — Annex ciphers io the numeratory and divide ly the denami- 
naJLor, Point off in the quotient as many decimal places as there have 
been ciphers annexed. 

Examples for Practice.* 

2. Eeduce f to a decimal. Ans. .75. 

3. Reduce |- to a decimal. 

4; What decimal fraction is equal to -/^ ? 

5. Reduce -^ to a decimaL 

6. Reduce ^ to a decunal. 

7. Reduce -j<^ to a decimal. 

Note. — In ceducing a common fraction to a decimal, when the denomi- 
nator contains other pnine fectora than 2 and 5, there cannot he an exact 
division of the nameratdr ; bat, on continuing the division, some figure or 
figures of the quotient will be continually repeated. 

A decimal, of which there is a continual repetition of the same figure or 
figures, is called an infinite or circulating decimal. 

The figures that repeat are called repetends. When the repetend is-pre- 

-_: a_ 5 . 

187. How do you reduce a common fraction to a decimal 1 How can you 
prove the answer correct ? The rule for reducing a common fraction to a 
decimal ? 
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ceded by another decimal, the whole is called a mixed repetend, and the 
part not repeating is called the finite part. To mark a repetend, a dot (.) 
is placed over the first and last of the repeating figures. Thus, the answer 
to example sixth, .36^ is a repetend ; and the answer to example seventh, 
.416, is a mixed repetend, of which the figure 6 is the repetend, and the 
figures 41 the finite part. 

To change an incite decimal to an equivalent common fraction, we 

write the repetend for the numerator, and as many nines as the repetend Juis 

^ figures fin- the denomincUor. Thus, .36 = {I- == ^ ; and the mixed repor 

tend, .416 = '^ = iJf-A. 

A decimal other than a repetend is changed to the form of a common frac- 
tion, simply by writing the denominator under the given numerator, (Art. 176.) 
Thus, .75 = 3?^ =.| ; .005 = y^ - -yj^. 

8. Reduce .875 to a common fraction. 

9. Change .4375 to the form of a common fraction. 

10. Change .72 to a common fraction. Ans. y^^. 

11. Change .135 to a common fraction. 

12. What common fraction is eqirivalent to .23562 ? 

Ans,|^MJ. 

13. Change .093 to an equivalent common fraction. 

Ans. /^ 

188, To reduce a denominate number to a decimal 
of a higher denomination. 

£x. 1. Reduce 8s. 6d. 3far. to the decimal^ of a pound. 

• Ans. .428125. 

OPERATION. We commence with the 3far., which we re- 

3.0 duce to hundredths, by annexing two ciphers ; 

and then, to reduce these to the decimal of a 



12 

20 



6.7 5 penny, we divide by 4far., since there will be ^ as 

8 5 T 2 5 n^*°y hundredths of a penny as of a farthing, 

and obtain .75d. Annexing this decimal to the 

•428125 ^^'^ we 'divide by 12d^ since there will be ^ as 

many shillings as pence; and then the 8s. and 

this quotient by 20s., since there wiU be -^^^ as many pounds as shillings, 

and obtain .4281 25£ for the answer. 

Rule. — Divide the lowest denomination, annesfing ciphers if necessa- 
ryy hg that number which wiU reduce it to one of the next higher denomi- 
nation. Then divide as before, and so continue dividing till the decimal 
is of the denomination required, 

' w 

187. What is an infinite decimal? A repetend? A mixed repetend? 
How is an infinite decimal changed to the form of a common fraction ? — 
188. The rule for reducing a denominate number to a decimal of a higher 
denomination ? 
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Note. — The given denominate number may also be redaoed to a fi-action 
of the required denomination (Art. 170), and then this fraction to a decimal 
(Art. 187). Thus, 28. 6d. = ^ = ^ = .125£. 

Examples fob Pbactice. 

2. Reduce 15s. 6d. to the fraction of a pouifd. Ans. .775. 

8. Reduce 5cwt. 2qr. 141b. to the decimal of a ton." 

4 Reduce 8qr. 211b. to the decimal of a cwt 

5. Reduce 6fur. 8rd. to the decimal of a tnile. 

6. Reduce SR. 19p. 167f^. 72iQ. to the decimal of an acre. 

189. To find the value of a decimaT in whole numbers 
of a lower denomination. 

Ex. 1. What \s the value of .9875 of a pound ? Ana. 198- 9d. 

OPERATION. There will be 20 times as many ten thousandths of a 

.9875 shilling as of a pound ; therefore, we multiply the deci- 

2 ™*^' .9875, by 20, and reduce the improper fraction to 

' a mixed number by pointing off four figures on the 

1 9.7 5 ri^ht, which is dividing by its denominator, 10000. 

I 2 The figures on the left of the point are shillings, and 

— . those on the ri^ht decimals of a shilling. * The decimal 

9.0 .7500 ^Q multiply by 12, and, pointing off as before, 

obtcdn 9d., which, taken with tne 198., gives 19s. 9d. for the answer. 

Rule. — Multiply ike decimal by that number which will reduce it to the 
next lower denomination^' and point off as in multiplication of decimals. 

Then, multiply the decimal part of the product, and point off* as be/ore. 
Continue in like manner till the decimal is reduced to the denominations 
required. 

The several whole nttmbers of the successive products wiU be the 
answer. 

Examples for Practice. 

2. What is the value of .628125 of a pound ? ' 

Ans. 128. 6}d. 
8. What is the value bf .778125 of a ton ? 

4. What is the value of .75 of an ell English ? 

5. What is the value of .965625 of a mile ? 

189. What is the rule for finding the value of a decimal in whole numbers 
of a lower denomination ? 
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6. What is the value of .94375 of an acre? 

7. What is the value of .815625 of a pound Troy? 

8. What is the value of .5555 of a pound apothecaries' weight ? 

MISCELLANEOUS EXERCISES. 

1. What is the value of 15cwt. 3qr. 14lb. of coffee at $ 9.50 
per cwt. ? 

2. What cost 17T. 18cwt. Iqr: 71b. of potash at $53.80 per 
ton? 

3. What cost 37 A. 8R I6p. of- land at $ 75.16 per acre ? 

4. What cost 157d. 3qr. 2na. of Cloth at $3.75 per yard? 

5. What cost 15 J cords of wood at $ 4.62 J per cord ? 
i 

6. What cost the construction of 17ni. 6fur. 36rd. of railroad 
at $3765.60 per mile? 

7. What cost 27hhd. 21gal. of temperance wine 'at $ 15.37 j- 
per hogshead ? . 

8. What are the contents of a pile of wood, 18ft. 9in. long, 
4ft. 6in: wide, and 7ft. 3in. high ? 

9. What are the contents of a board 12ft. 6in. long, and 2ft. 
9in. wide ? 

10. Bought a cask of vinegar containing 25gal. 3qt. Ipt at 
$ 0.37^ per gallon ; what was the amount ? 

11. Bought a farm containing 144A. 3R 30p. at $97.62| per 
acre ; what was the cost of the farm ? , 

12. Sold Joseph Pearson 8T. 18cwt. 211b. of salt hay at 
$ 9.37^ per ton. He having paid me $ 20.25, what remains 
due? 

13. If J of a cord of wood cost $ 5.50, what cost one cord ? 
What cost 7 J cords? 

14. If 4J yards of cloth cost $ 12f, what cost 17f yards ? 

15. The ship Cpnstantine cost $ 35000 ; ^ of it was sold to 
Captain Sampson for $ 9000 ; ^ of the remainder to T. Lamb for 
$ 9200, and the bdance to another person at a profit of $ 500 ; 
what was gained in the sale of the whole ship ? 

17 
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PERCENTAGE. 



190f Pebcentagb and Per Cent are terms derived firom jper 
centum, meaning by the hundred. 

Percentage is an allowanoe, at a certain rate, by the hundred. 

The Rate per cent, is the rate of allowance by the hundred ; as 1 
per cent, or 1 hundredth. 

The Basil of percentage is the number on which the percent- 
age is reckoned. ' . 

Rates per cent being hundredths may be expressed in the 
same manner as hundredths in decimal fractions. Thus, 5 per 
cent is written .05 ; 25 per cent, .25, &c 

When the rate per cent is more than 100 per cent it is ex- 
pressed decimally as a mixed number. Thus, 108 per cent, 
equal to -f^^, is written 1.03. 

When the rate per cent is less than 1 per cent, or less than 
one hundredth, it may be often conveniently expressed as a 
complex decimal (Art 180, Note). Thus, j- of 1 per cent may 
be written .005, or .00^ ; 12^ per cent, .122, or .12^, &c. 

Note. — The sign vo is often used, in business, instead of the wonU 
per cent 

Examples. 

Write decimally 2 per cent; 3 per cent; 5 per cent; 6 per 
cent; 7 per cent; 8 per cent; 10 per cent; 12 per cent; 
15 per cent ; 25 per cent ; 30 per cent ; 40 per cent, ; 50 per 
cent ; 60 per cent ; 75 per cent ; 100 per cent ; 105 per cent ; 
115 per cent ; 6J per cent ; 8^ per cent ; 20^ per cent ; ^ of 
1 per cent. ? ^ of 1 per cent ; 4 of 1 per cent. ; -^jf of 1 per 
cent ; 1^ of 1 per cent 

191. To find the percentage of any quantity. 

Ex. 1. Bought a house for $ C25, and sold it at' 6 per cent 
advance ; what did I gain by the sale ? Ans. $ 37.50. 

190. From what are the terms percentage and per cent derived, and what 
the meaning ? Define percentage. How is the rate written when more than 
100 ? How when less than 1 ? If the per cent, is a fraction, or contains 
a fraction, what is the fraction, if expressed decimally ? 
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OPEHATION. •' Since the rate is 6 per cent, or 

Sum, " $ 6 2 5 jj^ == .06, we multiply the $ 625 

Rate per cent., .0 6 by the d/ecimal expression .06, and 

_ . . ^ „ _ - ^* point off as in multiplication of 

Per cent, or gain, $ 3 7.5 decimal fractions. 

Rule. — Multiply the given quantity or number by the rate per cent., 
expressed as a decimal, and point off the product as in multiplication of 
decimal fractions, (Art. 185.) 

Note. — If the per cent, contains a fraction that cannot he expressed 
in an exact decimal, or, if thus expressed, would require several figures, it is 
more convenient to multiply by it as a complex decimaL 

Examples for Practice. 

2. What is 2 per cent, of % 325 ? Ans. $ 6.50. 

3. What is 5 per cent, of $ 789 ? 

4. What is 6 per cent of $ 856.49 ? 

5. What is 7 J per cent, of 765 tons ? 

6. What is 9f per cent, of $ 5000 ? 

7. What is I per cent of $ 1728 ? 

8. .What is 4^ per cent of 587 yards? 

9. Host 10 per cent of $975; how much have I remain- 
ing? 

10. Sent to Liverpool 5000 bushels of wheat, which' cost me 
$ 1.25 per bushel ; but 25 per cent, of the wheat was thrown 
overboard in a storm, and the remainder was sold at $ 2 per 
bushel ; what was gained on the wheat ? 

11. T. Page received a legacy of $8000; he gave 19 per 
cent of it to his wife, 37 per cent of the remainder to his sons, 
and $ 2000 to his daughters ; what sum had he remaining ? 

12. My tailor informs me it will take 10 square yards of 
cloth to make me a full suit of clothes. The cloth I am about 
to purchase is 1 J yards wide, and on sponging it will shrink 5 
per cent in width, and 5 per cent in length. How many yards 
of the above cloth must I purchase for my "new suit"? 

13. A man having $ 10000, lost 15 per cent of it in specula- 
tion ; what sum had he remaining ? 

191. Explain the operation for finding the percentage of any quantity. 
The reason for the process ? The rule ? 
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SIMPLE INTEREST. 

1S2« Interest is an allowance made for the use of money, or 
for value received. 

The Sate per cent is the sum paid for the use of $ 100, 100 
cents, 100 £, &c, for any given time, but usually for one year. 

The Prineipal is the sum on which the interest is computed. 

The Amoant is the interest and principal added together. 

legal Intensl is the rate per cent, established by law. 

Usury is a higher rate per cent, than is allowed Tby law. 

The legal rate per cent, varies in the different States and in 
different countries. 

In Maine, New Hampshire, Vermont, Massachusetts, Rhode 
Island, Connecticut, New Jersey, Pennsylvania, Delaware, Mary- 
land, Virginia, North Carolina, Tennessee, Kentucky, Ohio, 
Indiana, Illinois, Iowa, Missouri, Arkansas, Mississippi, Flor- 
ida, District of Columbia, and on debts or judgments in &vor of 
the United States, it is 6 per cent 

In New York, Michigan, Wisconsin, Minnesota, Geoigia, and 
South Carolina, it is 7 per cent. 

In Alabama and Texas, it is 8 per cent. 
. ' In California, it is 10 per cent. 

In Louisiana, it is 5 per cent 

In Canada, Nova Scotia, and Ireland, it is 6 per cent 

In England and France, it is 5 per cent 

Note. — The legal rate, as above, in some of the States, is only that 
which the law allows, when no particalar rate is mentioned. By special 
ap^reement between parties, in Ohio, Indiana, Michigan, UUnois, Iowa, and 
Arkansas, interest can be taken as high as 10 per cent; in Florida and 
Louisiana, as high as 8 per cent.; in Tescas and Wisconsin, as high as 12 

{)cr cent. ; and in California, any per cent. In New Jersey, by a special 
aw, 7 per cent, may be taken in the city of Paterson, and in the counties 
of Essex, Hudson, and Bergen. 

193. To find the interest of $1 at 6 per cent, for any 
given time. 

Since the interest of $ 1 is 6 cents, or ^hr ^f ^^® principal, for 
1 year, or 12 months, for 1 month it will be yV ^^ ^ cents, or ^ 

192. What is interest 1 What is rate per cent ? What is the principal ? 
What is the amount? What is legal interest 1 What is usury? What is 
the legal rate per cent, in the different States 1 In Canada, Nova Scotia, and 
Ireland ? In England and France ? 
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cent, equal to 5 mills, or 2^^^ of the principal ; and for 2 months, 
twice 5 mills, or 1 cent, or y^ of the principal. 

Since the interest for 1 month, or 30 ilays, is 5 mills, the interest 
for 6 days, or \ of 30 days, will be 1 mill, or ttjW of the principal. 

Since 1 day, 2 days, &c, are ^, f ,. &c, of 6 days, the interest 
for any number of days less than 6 will be as many sixths of a 
mill, or six thousandths of the principal, as there are days. 

Also, since the interest for 2 nionths is 1 cent, or t^^ of the 
principal, for 100. times 2 months, or 200 months, or 16 years 
8 mo., it win be 100 cents,' or equal to the whole principaL 
Hence, the * 

TABLE. 

Interest op $ 1, at 6 per cent. 
For 12 mo. = 1 yr. is $ 0.06, equal -j^g- of the principaL 
« 2mo.= i yr. " 0.01, " y^j « " 

« 1 mo.-= T^j yr. « 0.005, « ^j^ « 
" 6 da. = i mo. « 0.001, « ^^^ « « 

« 1 da. = ;j*^ " « O.OOOi, " ^\nr " 

ALSO, 

For 200 mo. =16 jr, S mo; is $ 1.00, equal the whole principal. 

« 100 mo. = 8 yr. 4 mo. " 0.50, " ^ of the « 

« 66|mo. = 5 yr. 6§mo. " 0.33^," I « « 

« 50 mo. = 4 yr. 2 mo. " 0.25, 

« 40 mo. = 3 yr. 4 mo. " 0.20, 

« 33imo.= 2 yr. 9imo.« 0.1 6§, 

« 25 mo. = 2 yr. 1 mo. " 0.125, " 

« 20 mo. = 1 yr. 8 mo. " 0.10, 

« 16| mo. = 1 yr. 4|mo. " 0.08 J, 

« 10 mo. r= f yr. • « 0.05, 

« 6| mo. = I yr.- « 0.03^, 

« 5 mo. = T^j yr. « 0.025, « 

« 4 mo. = i yr. « 0.02, 

Ex. 1. What is the interest of $ 1 for 2yr. 7mo. 20da. ? 

Ans. $0,158^. 

FIRST OPERATION. The interest for 2 years will be 

Interest for 2y. »» .1 2 twice as much as for 1 year, or 12 

" " 7mo. « .0 3 5 cents ; and since the interest for 2 

« " 20da. ss*f .0 34 ^^^^^l^s is 1 cent, for 7 months it 

* '- ? will be 3^ cents. And as the in- 

Ans. $0.1 5 Si terest for 6 days is 1 mill, for 20 
days it will be 3)- mills. Adding 
the several sums, we have $ 0.1 58J for the answer. 

193. Explain the operation. 
17* 
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BSCOVD OPEKATIOB. 

Principal, $1-0 

I oi the prin., .12 5 Int for 2jt. Ima 

^V of the prin., .0 3 8^ Int for 6mo. 20da. 

$ 0.1 5 8-^ Int. for 2yr. 7mo. 20da. 

The time, 27. 7mo. 20da., is equal to 2y. Imo. -j- 6xno.*20da. Now, 
nnce the interest on any sum, at 6 per cent., in 200 months equals the 
principal, for 2y. Imo., or \ of 200 months, it will equal ^ of the prin- 
cipal. We, therefore, take 4 of the principal, $ 1.00, equal 12 cents 
and 5 mills, as the interest tor 2y. Imo. The balance of time, 6mo. 
"20da., or 6f mo., being ^ of 200 months, we take -^ of the principal, 
equal 3 cents and 3^ mills as the interest for 6mo. 20da. We add the 
interest for the parts of the whole time, and obtain, as by first opera- 
tion, $ 0.158^, as the whole interest. 

BuLE 1. — Reckon 6 cents for every year, 1 cent for every two 
MONTHS, 6 mUls for tiie odd month, 1 mill for every 6 d(xy8 ; and for 
any nimiber of days less than six, as many sixths of a mill as there are 
days. Or, 

Reduce the years and months to months, and call half the number of 
months cents, and one sixth the number of days mills. Or, 

Rule 2. — Take such fractional part or parts of the principal as the 
number expressing the time is of 200 months. 

Examples for Practice. 

2. What is the interest of $ 1 for ly. 4mo. 6da.? 

Ans. $0,081. 

3. What is the interest of $ 1 for ly, 9mo. 12da. ? 

4. What is the interest of $ 1 for 3y. 8mo. 19da. ? 

5. What is the interest of $ 1 for 2y. Imo 20da. ? 

6. What is the interest of $ 1 for 7y. 15da. ? 

7. What is the interest of $ 1 for 3mo. 28d. ? 

8. What is the interest of $ 1 for 4y. 2ino. 5da.? 

9. What is the interest of $ 1 for 4mo. 3da. ? 

193. Explain the second operation. The first rale 1 The second rale ? 
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194« To find the interest of anjr sum at 6 per cent, for 
any given time. 

Ex. 1. What is the interest of $926 for 3y. llmo. 15da.? 
"What is the amount ? 

Ans. Interest, $219.925 ; Amount, $ 1145.925. 

OPB^lATIOir. 

Principal, $ 9 2 6 

Interest of $ 1, .2 3 7A 

We find the interest of S 1 fbr the 

6 4 8 2 mven time to be $ 0.237J. (Art 193.) 

2 7 7 8 Now, since the interest of$ 1 is $ 0. 23 7^, 

18 5 2 ^® interest of S 926 will be 926 times as 

^Q g much ; therefore we multiply them to- 

gether. To find the amount, we add the 

Interest, $ 2 1 9.9 2 5 principal to the interest 
Principal, 926 

Amount, $ 1 1 4 5.9 2 5 

Rule. — Find the interest <)/* $ 1 for the given time ; then mvUiply the 
principal by the numher denoting this interest, and point off as in mtdtipli- 
cation of decimal fractions. (Art. 185.) 

To find the amount, add the principal to the interest. 

Note. — If the interest of $ 1 contains a common fraction, the fraction 
may be reduced to a decimsd, if more conyenient. The interest may also be 
multiplied by the nomber denoting the principal, when it is preferred. 

Examples for Practice. 

2.' What is the interest of $ 197 for 1 y-ear ? Ans. $ 11.82. 

3. What is the interest of $ 1728 for 3 years ? 

4. What is the interest of $ 69 for 2 years ? 

5. What is the interest of $ 1728 for 1 year, 6 months ? 

6. What is the interest of $ 16.87 for 1 year, 8 months ? 

7. Required the interest of $ 118.15 for 2 years, 6 months. 

8. Required the interest of $ 97.16 for 1 year, 5 months. 

9. Required the interest of $789.87 for 1 year, 11 months. 

194. Explain the operation for finding the interest on any sum of money 
at 6 per cent, for any giren time. The rule ? How do you find the amount ? 
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10. Required the amount of $ 978.18 for 2 years, 8 montlu. 

11. Required the amount of $ 87.96 for 1 month. 

12. Required the amount of $81.81 for 8 years, 4 months. 

*• 

13. Required the amount of $ 0.87 for 7 years, 3 months. 

14. What is the interest of $ 1.71 for 2 years, 2 days ? 

15. Required the interest of $ 100 for 8 years, 4 months, 1 
day. 

16. Required the interest of $ 3.05 for 2 months, and 2 days. 

17. What is the interest of $ 761.75 for 1 year, 2 months, 18 

? 



18. What is the interest of $1728.19 for 1 year, 5 months, 
10 days ? 

19. What is the interest of $88.96 for 1 year, 4 months, 6 
days ? 

20. What is the interest of $ 107.50 for 1 month, 29 days ? 

195* To find the interest of a,ny sum at any rate ^per 
cent, for any given time. 

Ex. 1. Wliat is the interest of $ 26.25 for 2 years, 4 months, 
at 7 per cent. ? Ans. $ 4.2875, 

OPEBATIOK. 

Principal, $2 6.2 5 

Interest of $ 1 at 6 per cent, .1 4 ^^^ ^^ t^e interest 

on the given sum at 6 

10 5 per cent., and then add 
2 6 2 5 to this interest 4 of it- 
self, the part denoted 



Interest at 6 per cent, • $ 3.6 7 5 0)7 the excess of the rate 

^ of interest at 6 per cent, .6125 ahove 6. per cent 

Interest at 7 per cent, $4.2 8 7 5 



195. Explain the operation for finding the interest on anj sum at any rate 
per cent 
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Bulb. — -Rnrf ihe interest of the given swnatB per cent, and then 
add to this interest^ or subtract from U, such a part of itself as the given 
rate is greater or less than 6 per cent. Or, 

Take such a part of the interest at 6 per cent, as the given rate is of 

6 per cenL 

NoTB. — 1 of the interest at -6 per cent, will be that at I per cent ; {, that 
at 5 per cent; |, that at 7 per cent.; twice the interest at 6 per cent, that at 
12 per cent, etc. 

Examples por Practice. 

1. ' What is the interest of $ 144 for one year at 7 per cent. ? 
. . Ans. $ 10.08. 

2. What is the interest of $S50 for 1 year, 7 months, 18 days, 
at 7 per cent ? 

3. What is the interest of $865.75 for 3 years, 9 months, 24 
days, at 7 per cent ? 

4 What is the interest of $ 960.18 for I' year, 2 months, at 

7 per cent ? 

5. What is the interest of $ 1728.19 for 3 years, 8 months, 
10 days, at 7 per cent ? 

6. What is the interest of $ 17.90 for 8 months, 4 days, at 7 
per cent ? > y , < Z ''-^ 

7. What is the interest of $1165.50 for 5 years, 3 months, 
9 days, at 7 per cent? 

8. What is the interest of $ 1237.90 for 1 year, 7 months, 3 
days, at 7 per cent ? 

9. What is the interest of $ 156.80 for 3 years and 3 days, 
at 3 per cent ? 

10. What is the interest of $ 579.75 for 1 year; 2 months, 2 
days, at 5 per cent? ^' y ; -' 

11. What is the interest of $ 7671.09 for 2 years, 8 months, 

5 days, at 8 per cent ? ^ . 

12. What is the interest of $943.11 for 1 month, 29 days,iat 
9 per cent ? 

13. What is the interest of $ 975.06 for 2 years, 7 months, 9 
days, at 8^ per cent ? 

14. What is the amount of $ 1000 for 8 years, 3 months, 29 
days, at 5^ per cent ? 

15. What is the interest of $765 for 2 years, 9 months, at 1 
per cent ? 

16. What is the interest of $979.15 for 3 years, 2 months, 4 
days, at 12J per cent ?' 
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IMt Second method of finding the interest of any snmj 
at any rate per cent., for any time. 

Ex. 1. What is the interest of $ 26.25 for 3 years, 6 months, 
and 15 days, at 8 per cent ? Ans. $ 7.262. 



OPEBATIOtf. 

Principal, $2 6.2 5 

Rate per cent., .0 8 

Interest for 1 year, 2.1 

Int. for 3 years, 6.3 

Int. for imo., ^ of ly., .7000 

Int for Imo., ^ of 4mo., .17 5 

Int for 15da., ^ of Imo., .0875 

Int for 3y. 5ino. 15da., $7.2 6 2 5 



Having found the inter- 
est for 1 year and then for 
8 years, the interest for 5 
months is obtained by first 
taking J of 1 year's inter- 
est, for 4 months, and th'en^ 
^ of this last interest, for' 
1 month. 

And since 15 days are ^ 
of 1 month, we take 4 of 1 
month's interest for the in- 
terest of 15 days, and add 
the several sums for the 
answer. 



Bulb. — First find the interest for one year hy multiplying the prin* 
cipcd by the rale per cent. ; and for two or more years multiply this 
product by the number of years. 

Find the interest for months by taking the most convenient fractional 
part or parts ofOKE yearns interest. 

Find the interest for days by taking the most convenient fractional pari 
or parts ofomE month* s interest. 

Note. — Many practical men prefer this method of casting interest to 
any other, but in most questions it is not so expeditious as the preceding. 
The pupil may be required to solve questions by both methods. 

Examples fob Practice. 

2. What is the interest of* $ 1775 for 7 years? 

Ans. % 745.50. 

3. What is the interest of $ 987 for 3 years, 6 months ? 

4. Required the interest of $ 69.17 for 4 years, 9 months. 

5. Required the interest of $ 96,87 for 10 years, 7 months, 15 
days. 



196. Explain the operation for finding the interest of any sum, at any rate 
per cent., for any time. What is the rule ? 
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6. Required the interest of $ 1.95 for 15 years, 11 months, 
20 days. 

7. Required the interest of $ 1789 for 20 years, 1 month, 
25 days. 

8. Required the interest of $ 666.66 for 6 years, 10 months, 
13 days. 

9. What is the amount of $ 98.50 for 5 years, 8 months ? 

10. What is the amount of $ 168.13 for 8 years, 5 months, 3 
days? 

11. What is the amount of $75.75 for 4 years, 2 months, 27 
days? 

12. Required the amount of $ 675.50 for 30 years, 3 months, 
23 days. 

197. To find the interest on pounds, shillings, pence, 
and farthings, at any rate per cent., for any time. 

Ex. 1. What is the interest of 25£ 2s. 6d. for 2 years, 6 
months, at 6 per cent ? Ans. 3£ 15s. 5d. 2far. . 

OPERATION. We reduce the 2s. 6d. to the 

25£ 2s. 6d. = 2 5.1 2 5 £ decimal of a pound (Art 188), 

Interest of 1£ .1 5 and, annexing it to the pounds, 

multiply this principal by the in- 

12 5 6 2 5 terest of l£ for the given time. 

2 5 1 2 5 The product is in pounds and the 

■ decimal of a pound, which we 

3.7 6 8 7 5 £ =» reduce to shilungs, pence, and 

8£ 155. 4d. 2far. farthings. (Art 189.) 

Rule. — Reduce the shillings, pence^ and farthings to the decimal of a 
pound, and annex it to the pounds; then proceed as in United States 
money, and reduce the decimal in the result to a compound number. 

Examples tor Practice. . 

2. What is the interest of 2 6£ 10s. for 2 years, 4 months, 
at 5 per cent ? Ans. 3£ Is. lOd. 

3. What is the interest of 42£ 18s. for 1 year, 9 months, 25 
days, at 6 per cent? 

4. What is the mterest of 94£ 12s. 6d. for 4 years, 6 months, 
7 days, at 8 per cent ? 

197. How do 70a find the mterest on pounds, sblllingg, pence, and flu> 
thiDgs ? Repeat the role. 
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MISCELLANEOUS EXERCISES. 

1. What is the interest of $ 172.50 from Sept 25, 1850, to 
July 9, 1852? 

2. What is the interest of $ 169.75 from Dec. 10, 1848, to 
May 5, 1851? 

3. What is the interest of $17.18 from July 29, 1847, to 
Sept. 1, 1851 ? 

4. What is the interest of $ 67.07 from vApril 7, 1849, to 
Dec. 11, 1851 ? - 

5. Required the interest of $ 117.75 from Jan. 7, 1849, to 
Dec. 19, 1851. 

6. Required the interest of $847.15 from Oct 9, 1849, to 
Jan. 11, 1853. 

7. Required the interest of $ 7.18 from March 1, 1851, to 
Feb. 11, 1852. 

8. What is the interest of $976.18 from May 29, 185-2, to 
Nov. 25, 1855 ? 

91 I have John Smith's note for $ 144j dated July 25, 1849 ; 
what is due March 9, 1852 ? 

10. George Cogswell has two notes against J. Doe ; the first 
is for $ 375.83, and is dated Jan. 19, 1850 ; the other is for 
$ 76.19, dated April 23, 1851 ; what is the amount of both ZH>te3 
Jan. I, 1852 ? 

11. What is the interest of $ 68.19, at 7* per cent, from June 
5, 1850, to June 11, 1851 ? 

, 12. Required the amount of $ 79.15 from Feb. 17, 1849, to 
Dec. 30, 1852, at 7^ per cent 

13. What is the amount of $89.96 from June 19, 1850, to 
Dec. 9, 1851, at 8f per cent ? 

14. A. Atwood has J. Smith's note for $ 325, dated June 5, 
1849 ; what is due, at 7^ per cent, July 4, 1^51 ? 

15. J. Ayer has D. How's note for $1728, dated Dec. 29, 
1849 ; what is the amount Oct 9, 1852, at 9 per cent ? 

16. What is the interest of $976.18 from Jan. 29, 1851, to 
July 4, 1852, at 12 per cent? 

17. What is the amount of $ 175.08 from May 7, 1851, to 
Sept 25, 1853, at 7 per cent? 

18. What is the amount of $160 from Dec 11, 1853, to 
Sept 9, 1854, at 7 per cent. ? 
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PARTIAL PAYMENTS. 

198. A Promissory Note, or note of hand, is an engagement, in 
writing, to pay a specified sum, either to a person named in the 
note, or to his order, or to the bearer. 

A Joint Note is one signed by two or more persons, who to- 
gether are holden for its payment. 

A Joint -and Seteral Note is one signed by two or mpre persons, 
who separately and together are holden for its payment 

A Negotiable Note is one so made that it can be sold or trans- 
ferred from one person to another. 

The Maker or Drawer of a note is the person who signs it 

The Payee, Promisee, or Holder is the person to whom it is to. 

be paid. 

The Indorser of a note is the person who writes his name npon 
its back to transfer it, or as guaranty of its payment 

The Face of a note is the £um for which it is given. 

Partial Payments or part payments of a note or other obligation, 
being receipted for by an entry on the back of the obligation, are 
called Ifidxyrsements. 

Merchants' RtJLE. 

199. When settlement is made within one year, merchants 
usually compute by the following 

Rule. — Find the amount of the principal from the time it became due 
until (he time of payment. Then find the amount of each indorsement 
from the time it was paid until settlement, and subtract their sum from 
the amount of the principal 

Note. — This is the common rule in Vermont for any time. 

Ex. 1. $ 1234. Boston, Jan. 1, 1853. 

For value received, I promise to pay John Smith, or order, on 
demand, one thousand two hundred thirty-four dx>Uars, with 
interest. ' •^^»» ^ Jones* 

Indorsements : — March 1, 1853, received nmety-eight dollars. 
June 7, 1853, received five hundred dollars. Sept 25, 1853, received 
two hundred ninety dollars. Dec. 8, 1853, received one hundred 
dollars. 

What remains due at the time of payment, Jan. 1, 1854? 

Ans. $ 293.12. 



198. What is a note ? A negotiable note ? A joint note ? Who is the 
maker of <i note? Who the payee? Who the indorser? What are par- 
tial payments? — 199. What is the rule for computang the mtewst when 
there are partial payments, and settlement is made withm one year 1 
• - 18 



i 
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orvftATiox. 

Principal, • • • ' 1> 1234.00 

Int. from Jan. 1, 1855, to Jan..l, 1854 (ly.), • • • 74.04 

Amount, 

First payment, March 1, 1853, .... 
Int. from March 1, 1863, to Jan. 1, 1854 (lOmo.), . 
Second payment, June 7, 1863, .... 
Int from Jtme 7, 1853, to Jan. 1, 1854 (6mo. 24da.), ' 
Third paymci&t, Sept. 25, 1853, . . ^ . 
Int. from Sept. 25, 1853, to Jan. 1, 1854 (3mo. 6da.), 
Fourth payment, Dec. 8, 1853, . . . 

Int. from Dec. 8, 1853, to Jan. 1, 1854 (23da.), - 

Amount of payments to be deducted, 

'Balance remains due Jan. 1, 1854, . . . . $293.12 



, , 


1308.04 


$98.00 




4.90 




600.00 




17.00 




290.00 




4.64 




100.00 




.38 




' . 


$ 1014.92 



2. $ 987.75, TrentoHy Jan, 11, 1852, 

IW value received^ we jointly and severcdly promise to pay 
James Dojfion^ or order ^ on demand* two months from date, nine 
hundred eigh^-sevm dollars seventy-Jwe cents, with interest after 
two months. John T, Johnson* 

Aitesty Isaiah Webster, Samuel Jones. 

Indorsements : — May 1,1852, received three hundred dollars. Jane 
5, 1852, received four hundred dollars. Sept 25, 1852, received one 
hundred and fifty dollars. ■ 

What i» duQ Dec. 13, 1852 ? 



3. $ 800. Bidianapolisy July 4, 1852. 

For value reeeived, I promise to pay Leonard Johnsony or order^ 
on demand, eight hundred dollars, with interest. 

Aitesty Charles True. Samuel Neverpay. 

Indonements: — Aug. 10, 1852, received one hundred forty-four 
dollars.' Nov. 1, 1862, received ninety dollars. Jan. 1, 1853, re- 
ceived four hundred doUars. March 4, 1853, received one hundred 
dollars. 

TYliat remains due June 1, 1853 ? 

UisriTicD States Ettlb. 

300* The TTnited States courts, and most of the courts of the 
leyeral States, adopt the following 

199. How do you explain the operation ? 
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"Rvix. — ComptOe the interest on, the principal to the time when the 
first payment was made^ which equals^ or exceeds, either alone or wiQi pre- 
ceding payments, the interest then due. 

Add that interest to the principal^ and from the amount subtract the 
payment or payments thus far made. 

The remainder will form a new principcd; on which con^nUe (he in- 
terest, proceeding as before. 

Note 1. — This nile is on the principle, that neither intoiiest nqr pay- 
ment should draw interest. 

Note 2. — In New Hampshire the State Courts allow interest on "an- 
nual *' interest, in the nature of damages for its detention, from the time it 
becomes due till paid. 

Ex. 1. $865.50. , mimingtony Jan. 1, 1852. 

For value received, I promise to pay to John Dow, or order, on 
demand, three hundred sixty-five dollars fifty cents, with interest. 
Attest, Samuel Webster. John Smith* 

Indorsements : — June 10, 1852, received fifty dollars. Bee. 8, 1852, 
i^ceived thirtj dollars. Sept. 25, 1853, received aixtv dollars. July 
4, 1854, received ninety dollars. Aug. 1, 1855, received ten dollars. 
Dec. 2, 1855, received one hundred d<5lars. 

What remains due Jan. 7, 1857 ? Ans. $ 92.53. 

OFERATIOir. 

Principal carrying interest from Jan. 1, 1852, to June 10^ 

1852, . . . $S66.50 

Interest from Jan. 1, 1852, to June 10, 1852 (5mo. 9da.), 9.68 

Amount, 875.18 

First payment, June 10, 1852, . . . . . . 50.00 

Balance fen* new principal, . . . . . . 325^18 

Interest from June 10, 1852, to Dec. 8, 1859 (5mo. 28da.); 9.64* 

Amount, .......... 834.82 

Second payment, Dec. 8, 1852, 30.00 

Balance for new principal, ....... 804.82 

Int. for Dec. 8, 1852, to Sept. 25, 1858 (9ibo. 17 days), . 14.58 

Amount, . . . . . . . . . ' . 319.40 

Third payment. Sept 25, 1853, ..... 60.00 

Balance for new principal, 259.40 

Interest from Sept 25, 1853, to July 4, 1854 (9mo. 9 days), 12.06 

Amount, ^ . . . . 271.46 

200. What is the rule generally adopted by the several States for comput- 
ing the interest on notes and bonds, ig^en ;partial payments have been 
made. "X . , v ' '^ . • " 
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Amount broiig]^t up, S 271.46 
Fourth' payment, July 4, 1854, 90.00 

Balance for new principal, 181.46 

Interest from July 4, 1854, to Aug. 1, 1855 (12mo. 27 days), 1 1.70 

Interest from Aug. 1, 1855, to Dec. 2, 1855 (4mo. 1 day), . 3.66 

Amount, 196.82 

Fifth payment, Aug. 1, 1855 (a sum less than the 

interest), . $10.00 

Sixth payment, Dec. 2, 1855 (a sum greater than 

the mterest, ....... 100.00 

^^QQQ 

Balance for new principal, . . . . . 86.82 

Interest fix)m Dec. 2, 1855, to Jan. 7, 1857 (ISmo. 5 days), 5.71 

B«mainsdue Jan. 7, 1857, . ... . S 92.53 

2. $ 1666. Philadelphia, June 5, 1848. 

For value received, I promise to pay J. B, lAppincoU Sf Co,j or 
order ^ on demand, withotU defalcation, one thousand six hundred 
siocty-six dollars, with interest. John J- SheUenberger» 

AUest, T. Webster. 

Indorsements : — July 4, 1849, received one hundred dollars. Jan. 1, 
1860, received ten dollars. July 4, 1850, received fifteen dollars. 
Jan. 1, 1851, received five hundred dollars. Feb. 7, 1852, received six 
hundred and fifty-six dollars. 

What is due Jan. 1, 1853 ? 

3. $960. Detroit, Oct. 23, 1850. 

On demand, I promise to pay to S. S. St John, or order, nine 
%undred sixty doUars, for value received, with interest at seven 
per cent. John Q, Smith, 

Attest, JET, F. Wilcox. 

Indorsements: — Sept. 25, 1851, received one hundred forty dol- 
lars. July 7, 1852, received eighty dollars. Dec. 9, 1862, received 
seventy dollars. Nov. 8, 1853, received one hundred dollars. 

What is due Oct. 23,. 1854 ? 

4. $ 1000. I^ew York, Jan. 1, 1849. 
2hvo months after date I promise to pay to S. Durand, or 

200. Explain the operation. 
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order, one thouscmd doBcBn, for vaJbrn receiivedj ttnih interest after, 
at seven per cent ♦ PatU Sampson, Jr* 

Indorsements : — Mareli 1» 1860, received one hundred dollars. 
Sept. 25, 1851, received two hundred dollars. Oct. 9, 1862, received 
one hundred Mj dollars. July 4, 1853, received twenty doUars. 
Oct. 9, 1853, received three hundred dathtrs. 

What is due Dec 1, 1854 ? 

Connecticut Etjle. 

2^r. The rule established by the Supreme Court of the State 
of Connecticut. 

Compute the inierest to the time of the Jirst payment ; if that he one year 
or mjorefrom the time the inierest commenced, add k to the principal, and 
deduct the payment from the sum total. If there be afterpayments made, 
compute the interest on the bcUance due to the next payment, and then 
deduct the payment as above ; and in like manner from one payment to 
another J tiu aU the payments are absorbed; provided the time between one 
payment and another be one year or more. 

But if any payments be made before one yeafs interest hath accrued, 
then compute the interest on the principal sum due on the obligation for 
one year,* add it to the principal, and compute the interest on the sum 
paid from the time it was paid up to the end of the year; add it to the sum 
paid, and deduct that sum from the principal and interest added together. 

If any payments be made of a less sum than the interest arisen at the . 
time of such payment, no interest is to be computed, but only on the prin- 
cipal sum for any period. 



Ex. 1. $500. Hartford, My 1, 1854 

For vcme received, I promise: to pay J,, Dow, or or^er, en. 
demand, Ji&e kundred doUars, wi^ interests D. P. Paiges 

Indorsements : — S^t. 1» 1356, reeeived one hundred dollarek April 
1, 1856, received one hundred forty-four dollars. Jan. 1, 1867, received 
ninety dollars, fifty cents. Dec. 1, 1868, received one hundred sixty- 
eight doHars, five ee^ts^ 

What is due Oct. 1, 1859 ? 

"i^ If a year extends beyond the time when the note becomes due, find the 
amount of the remaining prineipal to the time of settlemmt; find also the 
amount of the indorsement or iudorsements, if any, from the time they were 
paid to the time of settlement, aud ftiiJl>V:a«^ their sum from the amouAt of 
the principat. . - 

■ ' ■ ' I I .^ ^ ■ .! ■' ' -.;»" ' F !■■ ' ' Pi ■ n i , J i ■■ " I iwi' ^ i.f > « ■■ ■■ ■ 

201. What is the Connecticut rule ? 
18* . 
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«• 

PROBLEMS m INTEBBST. 

262f A Problem is a question proposed for solatioiL 

ton. In the preceding questions in inter^t, five terms or 
things have been mentioned ; namely, the Interest, Amount, Rate 
per cent., Time, and Frincit>aL 

The investigation of these involves five problems : I. To find I 
the interest ; IL To find the amount ; III. To find the rate per 1 
cent. ; IV. To find the time ; V. To find the principal I 

With one exception, any ihree of the preceding terms being 
given, a fourth may be found by the rules deduced from the solu- 
tion of the problems. ' ^ 

If, however, the rate per cent, time, and amount are given, 'I 

an additional rule 'is necessary to find the principal, which will j 

form problem VI. ; but, from its connection with Discount (Art. 1 
210), its solution will be deferred. 

The Problems I. and IL have already been examined (Art. 
194). 

2©4i Problem III. To find the rate per cent., the 
principal, interest, and time being given. " 

Ex. 1. The interest of $ 300 for 2 years is $ 48 ; what is the 
rate per cent. ? Ans. 8 per cent. 

OPEBATION. We find the interest on the prin- 

$8 cipal for 2 years at 1 per cent, s^d 

.0 2 divide the given interest by it. 

Since the interest of $ 1 at 1 per 

$6.00) 48.0 (Sperecnt. c«it. for 2 years is 2 cento, the in- • 

4 8.0 . tereat of $ dOQ will be 300 times as 

much) or $ 6. Now, if $ 6 is 1 per 

cent., $ 48 will be as many per cebt. is $ 6 is contained times in 
$48, or 8 per cent 

Rule. — Divide <A< given interest hy the interest of the given smn at 1 
per cent, for the given time^ and the quotient vM he the rate per cent 
required, 

202. "What is a problem? — 203. How many terms or thinjiis hare been 
given in the preceding questions io interest ? Name them. What does an 
investigation of these terms involve ? Name them. How many terms are * 

g'ven in each problem in order to find a fourth ? What two problems have 
len examined? — S04. What is problem III.? Explain the operation. 
The mle fyt tt^jsag the rate per cent, the principal, interest, and time being 
given ? 
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, ExAHPLEs*poB Practice. 

2. The interest of $250 for 1 year, 3 months, is $28,125; 
what 13 the rate per cent. ? 

3. If I pay $8.82 for the use of $72 for 1 year, 9 months, 
what is the rate per cent. ? 

4. A note of $ 500, being on interest 2 years, 6 months, 
amounted to $550 ; what was the rate per cent. ? 

5. The interest for $ 700 for 1 year, 6 months, is $ 63 ; what 
is the rate per cent. ? 

6. If I pay $ 53.78 J for the use of $ 922 for 1 year, 2 months, 
what is the rate per cent. ? 

205t Problem IV. To find the time, the principal, 
interest, and rate per cent, being given. 

Ex. 1, For how long a time must $ 300 be on interest at 6 
per cent to gain $ 36 ? Ans. 2 years. 

oPKSATioif. We find the interest on the 

$ 3 ^ven principal for 1 year, by 

,0 6 " which we divide the given in- 

$ 1 8.0 ) 3 6.0 ( 2 years. since the interest of 1 1 for 1 

3 6.0 year is 6 cents, the interest of 

$ 300 will be 300 times as much, 

or $ 18. Now, if it require 1 year for the given principal to'gain $ 18, 

it will require as many years to gain $ 36 as $ 18 is contained times in 

$ 36, or 2 years. 

Btjlx. — Divide the given interest by the interest of the given principal 
for 1 year^ and the quotient wUl he the time. 

Examples fob Practice. 

2. If the interest of $140 at 6 per cent, n $ 42, fer how long 
a time was it on interest ? 

3. How long a time must $ 165 be on interest at 6 per cent 
to gain $ 14.go ? . 

4. How long must $ 98 be on interest at 8 per cent, to gain 
$25.48? 

5. A note o^ $ 680 being on interest at 4 per cent, amounted 
to $ 727.60 ; how long was it on interest ? 



205. Whatis.Problem^y.? Explain the operation. The n^ for find- 
ing the time, j|{ie principal, interest, and rate per cent being given % 
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206. Problem V. To find the pwncipal, the inter- 
est, time, and rate per cent, being given. 

Ex. 1. What principal at 6 per cent will gain $ 36 in 2 
years? Ans. $ 300. 

opERATtov. We ind the interest of S 1- 

.OCintofSlforly. for 2 years, by which we diyide 

. Q the given interest. 

Since it requires 2 years ihr 

.1 2 ) $ 3 6.0 ( $3 principal ^ a principal of $ 1 to gain 12 

cents, it will require a principal 
of as many dollars to gain $36 as $0.12 is contained times in $ 36, 
or $300. 

Rule. -— Divide the given interest or amount ht/ the interest or canotmi 
of $1 for the given rate and <iw«, and the quoderU mil he the principal. 

Examples for Practic«. 

2. What principal will gain $ 24.225 in 4 years, 3 months^ 
at 6 per cent. ? 

3. What principal will gain $ 5.11 in 3 years, 6 months, at 8 
per cent. ? 

4. The interest on a certain note at 9 per cent, in 1 year 
and 8 months amounted to $42; what was the full amount 
of the note ? 



I 



COMPOUlirD -INTEREST. 

S07. ComfOUBd MOMt i» int^^est on both prmeijpel and 
interest, when the latter is not paid on becoming due. 

The law specifies that the borrower of money shall pay the 
lender a certam* sum for the use of $ 100 for a year. Now, if he 
does not pay this eum at tiie end of the year, it is no more than 
just that he should pay interest for the use of it as long as he 
shall keep it in luis possefSMMu The compiita^ot of ewnpound 
interest is based upon this pfiop^)^ 

206. What is Problem V. ? Explain the operatidn. The rale for findlnja^ 
the prndpal, the interest, time, and rate ^er ceift. being given? — 207. 
What is compound interest I On what prineiple is it based ? 
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208t To find the compound interest of anj sum. 

Ei. 1. What is the compound interest of $ 500 for 3 years, 7 
months, and 12 days, at 6 per cent. ? 
opsbahon.: 
Principal, 
Interest of $ 1 for 1 year, 

Interest for 1st year, 

Amount for Ist year. 

Interest for 2d year, 

Amount for 2d year, 

Interest for 3d year. 

Amount for 3d year, 

Interest of $ 1 for 7mo. 12 da., 



Interest for 7mo. 12da., 

Amount for 3y. 7mo. 12da., 
Principal subtracted. 

Compound interest, $11 7.5 41796 

We first find the interest of the principal for 1 year, and add the 
interest to the principal for a new prmcrpal. We then find the inter- 
est of this principal for 1 year, and proceed as before ; and so also 
with the third year. For the months and days we find the interest on 
the amount for the last year, and, addins it as before, we subtract the 
original principal firom the last amount &r the answer. 

KuLE. — Find the interest of the given sum for one year^ and add it to 
the principal; then find the amount of this amount for the next year; and 
so continue, until the time of setdement. 

If there are months and days in the given tme^find the amount for 
them, on the amount for the last year. 

Subtract the principal from the last amount, and the remainder is the 
compound interest, • 

20a Explain the oj)eratk>n in Qompitfms eompouxAm^^ Toa^cs^'^^ 



Ans. $117,541. 


$5 
.0 6 


3 0.0 
500 


5 3 0.0 
.0 6 


31.8 00 
5 3 0.0 


5 6 1.8 
.0 6 


3 3.7 8 
5 6 1.8 


5 9 5.5 8 
.0 3 7 


4.1 6 8 5 5 6 
1 7.8 6 5 2 4 


2 2.0 3 3 7 9 6 
5 9 5.5 8 


6 1 7.5 4 1 7 9 6 
5 00 
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NoTB 1 . — If the interest is to be paid seoMnniially, qaarterfy, monihly, 
or daily, it mast be computed for the half-^ear, quarter-jrear, month, or day, 
and added to. the principal, and then the interest computed on this, and on 
each succeeding amount thus obtained, up to the time oif settlement. 

Note 2. — When partial payments have been made on notes at com- 
pound interest, the role is like tluU adopted in Art 199. 

Examples foe Peactice. 

2. What is the compound interest of $ 761.75 for 4 years ? 

3. What is the amoant of $ 67.25 for 3 years, at componnd 
interest ? 

4. What is the amount of $ 78.69 for 5 years, at 7 per cent ? 

5. What is the amount of $ 128 for 8 years, 5 months, and 
18 days, at compound interest ? 

6. What is the compound interest of $ 76.18 far 2 years, 8 
months, 9 days ? 

299, Method of computings compound interest, by 
means of a 

TABLE 

Showino ths Amouht of $ 1, ob j£ 1, for ant Number of Years, Kitov 
1 to 20, AT 8, 4, 5, 6, ASD 7 per cent., Comfound Intbrbsi^ 



I 



Yean. 


8 per ^nt. 


4p9roeQt. 


6 per cent. 


6pereeiiit. 


7 per cent. 


Yeara. 




1 


1.030000 


1.040000 


1.050000 


1.060000 


1.070000 


1 




2 


1.060900 


1.081600 


1.102500 


1.123600 


1.144900 


2 




3 


1 092727 


1.124864 


1.1.57625 


1.191016 


1.225043 


3 




4 


1.125506 


1.169858 


1.215506 


1.262476 


1.310796 


4 




5 


1.159274 


1.216652 


1.276281 


1.338225 


1.402552 


5 




6 


1.194052 


1.265319 


. 1.340095 


1.418519 


1.500730 


6 




7 


1.229873 


1.315931 


1.407100 


1.503630 


1.605781 


7 




8 


1.266770 


1.368569 


1.477455 


1.593848 


1.718186 


8 




9 


1.304773 


1.423311 


1.551328 


1.689478 


1.838459 


9 




10 


1.343916 


1.480244 


1.628894 


1.790847 


1.967151 


10 




11 


1.384233 


1.539454 


1.710339 


1.898298 


2.104852 


11 




12 


1.425760 


1.601032 


1.795856 


9.012196 


2^52191 


12 




13 


1.468533 


1.665073 


1.885649 


2.132928 


2.409845 


13 




14 


1.512589 


1.731676 


1.979931 


2.260903 


2.578534 


14 




• 15 


1.557967 


1.800943 


2.078928 


2.396568 


2.750032 


15 




16 


1.604706 


1.872981 


2.182874 


2.540351 


2.952164 


16 




17 


1.6J52847 


1.947900 


2.292018 


2.692772 


8.158815 


17 




18 


1.702433 


2.025816 


2.406619 


2.854339 


3379932 


18 




19 


1.753506 


2.106849 


2.536950 


3.025.599 


3.616527 


19 




20 


1.806111 


2.191123 


2.653297 


3.207135 


3.869685 


20 





?09. If the interest it to be paid seni-Aimnally, qaarteily, Ac, how is it 
compated ? How, when partial paymeDta have been made ? . 
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Ex. 1. What is the interest of $ 240 for 6 years, 4 months, 
and 6 days, at 6 per cent. ? ^s. $ 107.593. 

OPEBATION. 

Amount of $ 1 for 6 years, 1.4 1 8 5 1 9 
Principal, 2 40 

667407G0 
2837038 

^ Amount of principal for 6 years, 8 4 0.4 44 5 6 

Interest of $ 1 for 4mo. 6da., .0 21 

34044456 
68088912 



Interest of amount for 4mo. 6da., 7.1 4 9 3 3 5 Y 6 . 

Amount added, 3 4 0.4 4,45 6 

Amount for 6y. 4mo. 6da., 8 4 7.5 9 3 8 9 5 7 6 

Principal subtracted, 240 

Interest for given time, $10 7.5 9389576 

We multiply the principal by the amount of $ 1 for 6 years in the 
table, and obtain the amount for 6 years. We then find the interest 
on this amount for the 4 months and 6 days, and add it to its princi- 
' pal, and from the sum subtract the principal for the answer. Hence, 

Multiply the amount of $1 for the given rate and time^ as found, in the 
table, by the principal, and the product tmU be the amount. Subtract the 
principal from the amount, and the remainder vM be the compound interest. 

If there are montJis and days in the time, cast the interest for the^months 
and days as in the foregoing rule* 

Examples for Praoticb. 

2. What is the interest of $ 884 for 7 years, at 4 per cent. ? 

3. What is the interest of $ 721 for 9 years, at 5 per cent. ? 

4. What is the amount of $ 960 for 12 years, 6 mopths, at 8 
percent.? 

5. What is the amount of $ 25.50 for 20 years, 2 months, and 
12 days, at 7 per cent ? 

6. What is the amount of $ 12 for 6 months, the interest to be 
added each month ? 

7. What is thd amount of $ 100 for 6 da^^^^ikfc \x!^^««^N.\Rk>«^ 
added daily ? 
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DISCOUNT. 

210t Disconnt is an allowance or deduction for the payment 
of a debt before it is due. 

The Present Worth of any sum is the principal, which, being put 
at interest, will amount to the given sum in the time for which 
the discouai is made. Thus, $ 100 is the present worth of $ 106. 
due one year hence at 6 per cent. ; for $ 100 at G per cent win 
amount to $ 106 in this time ; and $ 6 is the, discount. 

NoTB. — Business men, however, often deduct five per cent., or more, 
from the- face of a bill due in six months, or a percentage greater than the 
legal rate of interest. 

211 • The interest of any sum cannot properly be taken for 
the discount ; for the interest for one year is the fractional part of 
the sum at interest, denoted by the rate per cent, for the numera- 
tor, and 100 for the denominator ; and &e discount for one year 
is the fractional part of the sum on which discount is to be made, 
denoted by the rate per cent for the numerator, and 100 plus the 
rate per cent for the denominator. Thus, if the rate per cent, 
of interest is 6*, the interest for one year is y^^y of the sum at in- 
terest ; but if the rate per cent of discount is 6, the discount for 
one year is y}^ of the sum on which discount is made. 

« 

212i In discount, the rate per cent, time, and the sum on which 
the discount is made, ai*e given to find the present worth. 

These terms correspond precisely to Problem VI. in interest, 
in which the rate per cent, time, and amount are given- to find the 
prindpaL (Art 203.) 

213i To find the present worth and the discount of 
any sum due^at a future time. 

Ex. 1. What is the present worth of $ 25.44, due one year 
hence, discounting at 6 per cent ? What is the discount? 

Ans.. $ 24 present worth ; $1.44 discount - 

210. What is discount? The present worth of any sum of money? 
How illustrated ? — 211. Are interest and discount the same ? Explain the 
difference. Which is the greater, the interest or disconnt on any snm, for a 
given time ? ;— 212. What terms are given in ditooiuit, and what is required ? 
To what do these correspond in interest ? 
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OPERATION. 



Amount of $ 1, 1.0 6 ) 2 5.4 4 ( $ 2 4, present worth. 
212 



4 2 4 $ 2 5.4 4, given sum. 
4 2 4 2 4.0 0, present worth. 

$ 1.4 4, discount 



Since the present worth of $ 1.06, due one year hence, at 6 per cent, 
is $ 1, the present worth of $ 25.44 is as many dollars as $ 1.06 is con- 
tained times in $ 25.44, 6r $ 24. We thus find the present worth to be 
$ 24, which, subtracted from the given sum, gives $ 1.44 as the discount 

Rule. ^-jRtW the amount of %1 for the given time and rate; hy 
which divide the given sum, and the quotient wiU he the present worth. 

The present worth subtracted from the given sum wiU give the dis- 
count. 
* 

Note. — The disconnt may be found directlv by making the interest of 
$ 1 for the given rate and time the numerator oi a fraction, and the aTnouM 
of $ 1 for the given rate and time the denominator, and then multiply the 
given sum by this fraction. 

Examples for 'Practice. 

2. What is the present worth of $152.64, due 1 year hence? 



3. Wljat is the present worth of $477.71, due 4 years hence? 

4. What is the discount of $ 172.86, due 3 years, 4 months 
hence? 

5. What is the discount of $ 800, due 3 years, 7 months, and 
18 days hence? * 

6. Samuel Heath has given his note for $ 375.75, dated 0(^ 
4, 1852, payable to John Smith, or order, Jan. 1, 1854 ; what is 
the real value of the note at the time given ? • 

7. Bought a chaise and harness of Isaac Morse for $ 125.75, 
for which I gave him my note, dated Oct 5, 1852, to be paid 
in 6 months ; what is the present value of the' note, Jan. ly 
1853? _ . . ' 

213. Explain the operation for finding the pT^aeiit ^ot^ %sv^. ^^»Rss«^- 
The reason of the operation t The ruWI "W\ia\. c(t\«8C xaRJ^fesA'^ N^^^'^ - 
19 • - 
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COMMISSION, BROKERAGE, AND STOCKS. 

214* CommiMion is the -percentage paid to an agent^ factor, or 
commission merch<mty for buying or selling goods, -or transacting 
other business. 

Brokerage is the percentage paid to a dealer in money and 
stocks, called a broker, for making exchanges of money, nego- 
tiating different kinds of bills of credit, or transacting other like 
business. 

Stocks is a general name given to government bonds, and to 
the money capital of corporations, such as banks, insurance, rail- 
road, manufacturing, and mining companies. 

Stocks are usually divided into equal shareSyihB market value 
of which is often variable. 

When stocks sell for their ori^nal value they are said to be ctf 
par ; when for more than their original value, above par, or at a 
premium; when for less than their original vdlxx^jbehw par, or at 
a discount. 

The premium, or advance, and the discount on stocks, are 
generally computed at a certain per cent, on the original value 
of the shares. 

The rate per cent of commission or brokerage is not regulated 
by law, but varies in different places, and with the nature of the 
business transacted. 

Commission and brokerage are computed in the same manner. 

2\5t To find the commission or brokerage on any sum. 

Ex. 1. A commission merchant sells goods to the amount of 
•$ 879 ; what is his commission at 3 per cent. ? Ans. $ 26.37. 

Since commission is a percentage on the given sum, the com- 
. mission on $879, at 3 per cent, will be $879 X -03 = $.26.37. 

BuLE. — Find ike percentage on the given sum at the given rate per 
cent., and the result is the commission or brokerage, (Art. 191.) 

214. What is 'commission? Brokera^? Stock? Into what are stocks 
divided ? Whdii are stocks at par ? When above par ? When helow par ? 
How is the premium or discount on stocks computed ? How is commission 
and brokerage computed ? — 215. What is the rule ? 



\ 
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Examples for Practice. 

2. What is the commission on the sale of a quantity of cotton 
goods valued at $ 5678, at 3 per cent. ? 

3. A commission merchant sells goods to the amount of $7896, 
at 2 per cent. ; what is his tx>mmission ? 

4. My agent in Chicago has purchased wheat for me to the 
amount*of $ 1728 ; what is his commission, at 1 J pei; cent ? 

6. My factor advises me that he has purchased, on my ac- 
count, 97 bales of cloth, at $ 15.50 per bale ; what is his commis-: 
sion, at 2 J per cent. ? 

6r My agent at New Orleans informs me that he has disposed 
of 500 barrels of flour at $ 6.50 per barrel, 88 barrels of apples 
at $ 2.75 per barrel, and 56cwt. of cheese at $ 10.60 per cwt. ; 
what is his commission, at 3f per cent. ? 

7. A broker negotiates a bill of exchange of $ 2500 -at | per 
cent, commission ; what is his commission ? 

8. A broker in New York exchanged $ 46256 on the Canal 
Bank, Portland, at ^ of 1 per cent ; what did he receive for his 
trouble ? 

9. A broker in Baltimore exchanged $20500 on the State 
Bank of Indiana, at j^ of 1 per cent ; what was the amount of 
his brokerage ? 

216t When the given sum includes both the brokerage 
or commission and the sum to be invested. 

Ex. 1. A merchant in Cincinnati sends $ 1500 to a commis- 
sion merchant in Boston, with instructions to lay it out in goods, 
after deducting his commission of 2^ per cent ; what is his com- 
mission? Ans. $36,586. 

k OPERATION. 

$ 1500 -5- 1.025 = $ 1463.414 
$ 1500 —$ 1463.414 =$ 36.586. 

Since the agent is entitled to 2^ per cent, of the amount he lays out, 
it is evident he requires $1.02^ to purchase goods to the amount of 
$ 1. Hence, he can expend for goods as many dollars a& $ 1-02J is 
contained times in $ 1500, or $ 1463,414 ; which, being subtracted from 
$ 1500, the amount sent him, leaves as his conmiission $ 36.586. . 

216. How do you find the commission or brokerage when the given sum 
includes both the brokerage or commission and the sum. Iq Vsfc\n;s^^\R,^\ 
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Rule. — Divide the given sum by 1 increased by the per cent, of com' 
mission, and the quotient wiU be the bum to be invested. 

Subtract the sum to be invested from the given sum, and the remaindef 

Unll be THE COMMISSION. 

Examples for Practice. 

2. A town agent has $2000 to invest in bank stock, afler 
deducting his commission of 1^ per cent. ; what will be his com- 
mission, and what the sum invested ? 

3. A shoe-dealer sends $ 5256 to his agent in Boston, which 
he wishes him to l&j out for shoes, receiving his commission of 3 
per cent ; what is his commission ? 

4. A broker expends $ 3865.94 for merchandise, after deduct- 
ing his commission of 4 per cent. ; what was his commission, and 
what sum did he expend ? 

5. I have sent to my agent at Buffalo, N. Y., $ 10000, to be' 
expended in Hour, after deducting his commission of 3^ per 
cent. ; what wiU be his commission, and the value of the flour 
purchased ? 

217i To find the value of stocks, when at an advance 
or at a discount. 

Ex. 1. What is the value of $ 2150 railroad stock, at 7 per 
cent advance ? Ans. $ 2300.50. 

OPERATION. 

, $2150 X .07 = $ 150.50 ; $ 2150 + $ 150.50 = $ 2300.50. 

Rule. — Find the percentage on the given sum, and add or subtract^ 
according as the stock is cU an advance or at a discount. (Art. 191.) 

Examples for Practice. 

2. What must be given for 10 shares in the Boston and Maine 
Railroad, at 15 per cent, advance, the shares being $ 100 each ? 

3. What must be given for 75 shares in the Lowell Railroad, 
at 25 per cent, advance, the original shares being $ 100 each? 



216. What is the rule ? — 217. How do yoa find the value of stocks, when 
at an advance or at a discount ? What is the rule ? 
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4. What is the purchase of $8979 bank stdck, at 12 per cent 
advance ? 

5. What is the purchase of $ 1789 bank stock, at 9 per cent, 
below par? 

6. A stockholder in the lUinois Central Railroad sells'his right 
'of purchase on 5 shares of $ 100 each at 12 per cent advance ; 
what is the premium ? 

7. What is the value of 20 shares canal stock, at 12^ per cent 
discount, the original shares being $ 100 each. 

8. What is the value of 15 shares in the Livingston County 
Bank, at 8 J per cent advance, the original shares being $ 100 
each? 

9. Bought 87 shares in a certain corporation, at 12 per cent 
below par, and sold the same at 19^ per cent, above par; what 
sum did I gain^ the original shares being $ 175 each ? 
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21 8t A Bank is a joint stock company, established for the 
purpose of receiving deposits, loaning money, dealing in ex- 
change, or issuing bank-notes or bills; as a circulating medium, 
redeemable in specie at its place of business. 

The Capital of a bank is the money paid in by its stockholders, 
as the basis of business. " 

Banking is the general business commonly transacted at banks. 

Note. — The persons chosen by the stockholders to manage the affairs 
of the bank are called its board of directors, who select one of their own 
number as president, and some person as cashier. 

The president and cashier sign the bills issued, which also are, in some 
instances, countersigned by some State officer. 

The cashier superintends the bank accounts ; and another person, called 
the teller, usually receives and pays out money. 

A check is an order drawn on the cashier of the bank for money. 

218. What is a bank? The capital of a bank ? Banking ? Who choose 
the directors? Who choose the president and cashier? Who sign the b.\XJ^ 
issued ? Who superintends the accounts ? Who xq«»\n«^ wA ^-ari^ ^xi^^Niosk 
money ? What is a check ? 
19* 
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BANK DISCOUNT. 

219t Bank DisCOnnt is the simple interest of a note, dnAf 
or bill of exchange^ deducted from it in adyance, or before it 
becomes due. 

The interest is computed, not only for the specified time, but 
also for three 'days additional, called dca/s of ffrace. Thus,' if a 
note is given at the bank for 60 days, the interest, which is 
called the discount, is computed for 63 days ; and if the note 
is paid within this time, the debtor complies with the require- 
ments of the law. 

The legal Bate of Biseonllt is usually the same as the legal rate 
of interest ; and the difference between bank discount and true 
discount is the same as the difference between interest and true 
discount, 

A note is said to be discounted at a bank, when it is received 
as security for the money that is* paid for it, after deducting 
the interest for the time until it shall become due. 

The Avails, Proeeeds, or Present Worth of a note is the sum 

paid for it. 

220. To find the bank discount and the present worth of a 
note. ^ 

Ex. 1. What is the bank discount on $ 842 for 90 days, at 6 
per cent. ? What is the present worth ? 

Ans. $ 13..051 discount ; $ 828.949 present worth. 



FIRST OPERATION. . SECOND OPERATION. 

Sum discounted, S842 Sum discounted, $842,000 

tof sum = int. for 6 Od. , 8.420 

of int. for 60d. = int. for SOd., 4.210 
of int. for SOd. = int. for 8d., .421 



Int. of $1 for 93d. .0155 



842 



Bank discount, $13,051 

Bank discount, $13.0510 present worth, $828:^ 

Present worth = $ 842 — $ 13.051 = $828,949, Ans. 

We find the interest of the sum discounted, as in Art. 198, and this 
interest is the bank discount, which, subtracted from the sum discounted, 
gives the proceeds, or the present worth. 

219. What is bank discount? When is it paid? Is interest computed 
for more than the specified time? What are these three additional days 
called ? How will you illustrate this ? What is the legal rate of discount? 
The difference between bank discount and true discount ? When is a note 
said to be discounted at a bank ? What is the sum paid for it called ? — 220. 
Explain the operation for finding the bank discount on any sum. 



BANK DISCOUNT. 223 

Rtjle. — Find the interest on the note, or sum discounted, for the 
given rate and time, induding thbeb days of grace, and this interest is 

the DISCOUNT. 

Subtract the discount from the face of the note or sum discounted, and 
the remainder is the present worth. 

Note. — A conyenient method of calcalatiiiff interest for bats, is to 
divide the principcU by 100 j by removing the dedmat point two places to the l^j 
and then taking such a part of the quotient as the given number of days is part 
qf 60 dctt/s ; as in the second operation. 

Examples FOB Practice. 
2. What is the bank discount on $ 478 for 60 days ? 

8. What is the bank discount on $ 780 for 30 days ? 

4. What is the bank discount on $ 1728 for 90 days ? 

5. How much money should be received on a note of % 1000, 
payable in 4 months, discounting at a bank where the interest is 
6 per cent. ? 

6. What sum must a bank pay for a note of $ 875.35, payable 
in 7 months and 15 days, discounting at 7 per cent. ? 

7. What are the avails of a note of $ 596.24, payable in 8 
months and 9 days, discounted at a bank at 8 per cent ? 

8. What is the bank discount of a draft of $1350.60, payable 
in 1 year, 4 months, at 5 per cent. ? 

221. To find the amount for which a note must be 
' giveA, that the avails may be a specified sum. 

• Ex. 1. For what amount must a note be given, payable in 90 
days, to obtain $ 500 from a bank, discounting at 6 per cent. ? 

Ans. $507,872. 

OFEBATioN. Since $ 0.9845, present worth, 

$ 1.0 requires $ 1 to be discounted for 

Int. of $ 1 for 93da., .0155 the given time, $ 500 will require 

■p«««..r.f^rx^v,.x^<tki Q Q J K as many dollars to be discounted 

ftl\ ^oJ ' ^ kJoI as $ 0.9845 is contained times in 

$ 500 -T- .9845 = $ 507.872 ^ 500, or $ 507.872. Hence the 

220. The rule 1 — 221. Explain the operation for finding the amount for 
which a note must be given at a bank to obtain a specific sojca^^cst ^^eN^a. 
time. 
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Rule.— ZHWc the given sum by the present toorth of Zl for the 
given rate of hank discount and tvntej including thbee days of grace^ 
and the quotient will be the answer. 

Examples for Practice. 

2. For what sum must I give my note at a bank, payable in 
4: months, at 6 per cent discount, to obtain $ 300 ? 

^ 3. A merchant sold * quantity of lumber, and received a note 
payable in 6 months ; he had hi^ note discounted at a bank, at 6 
per cent, and received $4572.40. What was the amount of his 
note ? 

4. A gentleman wishes to take $ 1000 from the bank ; for 
what sum must he give his note, payable in 5 months, at 6 per 
cent, discount ? 

5. The avails of a note, discounted at the bank for 8 months, 
at 7 J per cent, were $ 483.56 ; what was the face of the note ? 



INSURANCE. 

222. losnrance is indemnity obtained, by paying a certain, sum, 
against such losses of property or of Hfe as ai'e agreed upon. 

The Insurer or Underwriter is the party taking the risk, and the 
Insured the party protected. 

The Policy is the written obligation, or contract, entered into 
between the parties. 

Preminm is the amount of percentage paid on the property In- 
sured for one year, or any specified time. 

As a security against fraud, property is not usually insured 
for its whole value, nor is the insurer or underwriter bound to 
indemnify the insured for a loss more than is specified in the 
policy. 

221. What is the rule 1 — 222. What is insurance ? What is the party 
called that takes the risk? What is the party caUed that is protected? 
What is the policy? The premium? Is property usually insured to its 
wboJe vAlae? 



CUSTOM-HOUSE BUSINESS. 226 

223. To find the premuum, the rate and amount being 
given. * 

Ex. 1. What is the premium on $ 485 at 2 per cent. ? 

Ans. $ 9.70. 

OPEBATION. 

$ 485 X. 02 = $9.70. 

HuLB. — Find the percentage on the given sum, and the result is the 
premium, (Art 191.) 

Examples for Practice. 
2. What is the premium on $ 868 at 12 per cent ? 

8. What is the premium on $ 1728 at 15 per cent ? 

4. A house, valued at $ 3500, is insured at If per cent ; wh^t 
is the premium ? 

5. A vessel and cargo, valued at $ 35000, are insured at 3f per 
cent ; now^ if this vessel should be destroyed, what will be the 
actual loss to the insurance company ? . . 

6. A cotton factory and its machinery, valued at $ 75000, are 
insured at 2 J per cent ; what is the yearly premium ? and if it 
should be destroyed, what loss would the insurance company 
sustain? 



CpSTOM-HOUSE BUSINESS.. 

224 • Dnlies are sums of money required by government to be 
paid on imported goods. 

All goods from foreign countries brought into the United States 
are required to be landed at particular places, called ports, of 
entry, where are custom-houses, at which the duties or revenue 
. is collected. 
. Duties are either specific or ad valorem. 

A Specific Doty is *a certain sum paid on a ton, hundred weight, 
yard, gallon, &c 

223. What is the rale for finding the premiam on any amoant o f pr operty 
insured 1 — 224. What are duties ? Where are duties cxiVteRXftA.% ^\cs&&;>a. ■*- 
specific duty ? 
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An Ad Yalonm Doty is a certain per cent, paid on the actual cost 
of the goods in the country from' which they are imported. 

Draft is an allowance for waste made in the weight of goods. 

Tare is an allowance made for the weight of the cask, box, &C., 
containing the commodity. 

leakage is an allowance for waste made on liquoFS. 

Gross Weight is the weight of the commodity, together with the 
cask, box, bag, &c, containing it 

Net Weight is what remains afler.all allowances have been made. 

By the tariff of 1861, duties are specific on some artioles ; and 
on others, either ad valorem or specific and ad valorem. 

It has been decided that no allowances for tare, draft, break- 
age, &C., are applicable to imports subject to ad valorem duties, 
except actual tare, or weight of a cask, or package, and the 
actual drainage, leakage, or damage. The collector may cause 
these to be ascertained, when he has any doubts as to what they 
are. 

iiSn To calculate ad valorem duties. 

Ex. 1. At 25 per cent., what is the ad valorem duty on 165 
yards of broadcloth, at $ 5 per yard ? Ans. $ 206.25. 

OPERATION. 

$5X165 = $8 25;$8 25 X .2 5 «$2 6.2 5, duty. 

Rule. — Find the percentage ott the cost of the goods, and the restUt 
is the ad valorem duty. (Art. 191.) 

Note. — When there is actaal draft or tare, the necessary dedactions most 
be made, before reckoning the duly. 

Examples fob Practice. 

2. What is the duty on 17281b. of. copper sheathing, invoiced 
at $ 3200, at 20 per cent ad valorem ? 

3. What is the duty on 22311b. of Russian iron, at 30 per . 
cent ad valorem ; the cost of the iron being 4 cents per lb. ? 

4. What is the duty on 16911b. of lead, at 20 per cent, ad 
valorem ; the value of the lead being 5 cents per pound ? 

224. What is an ad valorem duty? What is draft? Tare? Gross weight? 
Net weight ? — 225. What is the role for finding the ad valorem duty ? 
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5. What is the duty on 10 hogsheads of molasses, each hogs- 
head gauging 150 gallons gross, the actual wants being 5 gallons 
to each hogshead, and the cost of the molasses 25 cents per 
gallon ; duty 20 per cent, ad valorem ? Ans. $ 72.50, duty. 

6. What are the net weight and duty, at 30 per cent, ad 
valprem, on 13 boxes of sugar, weighing gross 450 pounds each ; 
actual tare 15 per cent., and the cost of flie sugar being 8 cents 
per pound ? Ans. lbs., net yf eight ; $ duty. 

7. What is the duty on ism invoice of woollen goods, which 
cost in Liverpool 1376 £ sterling, at 30 per cent, ad valorem ; 
the pound sterling being $ 4.84 ? 

8. What is the duty on an invoice of goods, whicli cost in 
Paris $ 2340, at 80 per cent, ad valorem ?' 



ASSESSMENT OF TAXES. 

226* A Tax is a sum of money assessed by government for 
pubHc purposes, on property, and in most States on persons. 

Taxes may be either direct or indirect 

A Direct Tax is one imposed on the income or property of an 
individual. 

An Indirect Tax is one imposed on the articles for which the 
income or property is expended. 

' A Poll or Capitation Tax is one without regard to property, on 
the person of each male citizen, liable by law to assessment. A 
p'erson so liable is termed a poU, 

Beal Estate is immovable pjopert}', such as lands, houses, &c. 

Personal Property is all other property, such as money, notes, 
cattle, furniture, &c 

The method of assessing taxes is not^precisely the same in all 
the States, yet the principle is virtually the same. 

The following is the law regulating taxation in Massachusetts. 

226. What is a tax? A direct tax? An indirect tax? What is real 
estate? Personal property? What is a poll or capitation tax? WV^>b^»>a» 
a poll ? Is the method of assessing taxes tVie %8Lm^ m «J^. ^^ %^a^fc%^ 



i 
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^ H^e assessors shall assess upon the polls, as nearly as may 
he, one sixth part of the whole sum to he raised ; hut the whole poll 
tax assessed in any one year upon any ijidividual for totvn, county, 
and state purposes, except highway taxes separately c^sessed, shall 
not exceed one dollar and fifty cents ; and the residue of such 
whole sum to he raised shall he apportioned upon property;"' that 
is, on the real and personal estate of individiials which is taxable, 
(General Statutes, p. 78.) 

227t To assess a town or other tax. 

Ex. 1. The tax to be assessed on a certain town is $ 2200. 
The real estate of the town is valued at $ 60000, and the per- 
sonal property at $ 30000. There are 400 polls, each of which 
is taxed $ 1.00. What is the tax on $ 1.00 ? What is A's tax, 
whose real estate is valued at $ 2000, and his personal property 
at $ 1200, and who pays for 2 polls ? 

OPERATION. . 

$ 1.00 X 400 = $ 40Q, amount assessed on the polls. 

$ 2200 — $ 400 = $ 1800, amount to be assessed on the property. 

$ 60000 + $ 30000 = $ 90000, amount of taxable property. . 

$ 1800 -5- % 90000 = $ 0.02, tax on $ 1.00. 

$2000 X .02 == $ 40, A's tax on real estate. 

$ 1200 X -02 = $ 24, A*s tax on personal property. 

$ 1.00 X 2 = $ 2, A's tax on.2 polls. 

$ 40 4- $ 24+ $ 2 = $ 66, amount of As tax. 

Hence, in assessing taxes, it is necessary to have an inventory of the 
taxable property, and, if a levy on the polls is to be included, there 
should be also a complete list of taxable polls. Having these, we then 

Multiply tke tax on each poll by the number of taxable polls, and (lie 
product subtracted from the whole sum to be raised, will give the sum 

TO BE BAISED ON THE PROPERTY. 

The sum to be raised on property divided by the whole taxable property^ 
will give the sum to be paid on bach dollar of property taxed. 

Each man*s taxable property, multiplied by the number denoting the 
sum to be paid on $ 1, unth his poU tax added to the product, wiU give 
the amount of his tax. 

Examples fob Practice. 

2. The town of L is taxed % 3600. The real estate of the 
town is valued at $560,000, and the personal property at 
$ 152,500. There are 600 polls, each of which is taxed $ 1.25. 

Wbat is the per cent or tax on $ 1.00 ? and what is B's -tax, 

. , ^ — 

226. The law regnlalang taxation in Massachusetts? — 227. The rale for 
assessing taxes ? 
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whose real estate is valued at $ 4100, and his personal property 
at $ 1800, he paying for four poUs ? 

An% $ .004, tax on $ 1 ; $ 28.60, B's tax. 

3. What is the tax of a non-resident, having property in the 
same town, worth $ 15800 ? Ans. $ 63.20. 

4. What is D's tax, who pays for 3 polls, and whose real 
estate is valued at $ 40000, and his person^ property at $ 23.600 ? 



228t The assessing of taxes may be facilitated by the use of a 
table, which can be easily made after finding the tax on $ 1. 

Ex. 1. A tax of $ 3900 is to be assessed on the town of P. 
The real estate is valued at $ 840000, and the personal property 
at $ 210000 ; and there are 500 polls, each of which is taxed 
$ 1.50. What is the assessment on $ 1 ? Ans. $ .003. 

Having found the tax on $ 1 to be $ .003, before proceeding 
to make the assessment on the inhabitants of the town, we find 
the tax on $ 2, $ 3, &c, and arrange the numbers as in the fol- 
lowing 

TABLE. 



Pxop. 


Ttac 


Prop. 


Tax. 


Prop. 


Tax. 


Pw» 


Tax. 


$1 


$0,005 


$20 


$0.10 


$300 


$1.50 


$4,000 


$20.00 


2 


0.010 


30 


0.15 


400 


2.00 


5,000 


25.00 


8 


0.015 


40 


0.20 


500 


2.50 


6,000 


30 00 


4 


0.020 


50 


0.25 


600 


3.00 


7,000 


35.00 


5 


0.025 


. 60 


030 


700 


3.50 


8,000 


40.00 


6 


0.030 


70 


0.35 


800 


4.00 


9,000 


45.00 


7 


0.035 


. 80 


0.40 


900 


4.50 


10,000 


50.00 


8 


0.040 


90 


0.45 


1,000 


5.00 


20,000 


100.00 


9 


0.045 


100 


0.50 


2,000 


10.00 


30,000 


150.00 


10 


0.050 


200 


1.00 


3,000 


15.00 


40,000 


200.00 



2. What is E's tax, by the table, whos6 property is valued at 

1 ftAH o^^ ^k^ ^o^. 9 ^.11.. ^ j^^^ jQ Qg^ 



$ 1860, and who pays 3 poUs ? 

OPERATION. 

Tax on $100 
« « 800 
« ^ 60 

« « Spoils 

Valuation,$ 1 8 6 0; $1 0.0 8, Tax. 



.$3.0 

2.4 
.18 

4.5 



We find in the table the tax 
on $ 1000, and then on $ 800, 
and then on S 60, and to these 
sums add the tax on the 3 
polls, at $1.50 each, for the 
answer. 



228. How may the operation of aBsessing taxAt b^ tMsi&i\».\»^\ "^ss^Na^ 
the above table formed ? 
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8. What is F's tax, whose real estate is valaed at $ 6535, and 
his personal property at $ 3175, and who pajs for & polls ? 

♦ 

4. What is Mrs. G's tax, who has property to the amount of 

$ 7980 ? 

5. If H pays for 2 polls, and has property to the amount of 
$ 4790, what is his tax ? 

6. M's real estate is valued at $ 9280, and his personal prop- 
' erty at $ 3600 ; what is his tax, if he pays for 4 polls ? ' 



EQUATION OF* PAYMENTS. • 

229. Equation of PapientS is the process of findmg the average 
or mean time l^en the payment of several sums, due at diSerent 
times, may all be made at one time, without loss either to the 
debtor or creditor. 

230t When the several sums have the same date. 

Ex. 1. John Jones owes Samuel Gray $ 100 ; $ 20 of which 
is to be paid in 2 months, $ 40 in 6 months, $ 30 in 8 months, 
and $ 10 in 12 months ; what is the average time for the pay- 
ment of the whole sum ? Ans. 6mo. 12da. 

OPERATION. The interest qf S 20 for 2 mo. 

20X2»s40 is the same as the interest of $ 1 

4 X ' 6 =« 2 4 for 40 mo. ; and of $ 40 for 6 

3 X 8 =« 2 4 ™®*» *^® ^*°^® as of $ 1 for 240 

^ f\ \/ •[ ^ 120 °^°* » *^^ ®^ ^ ^^ ^^^ ^ ™^*» *^® 

^ same as of $ 1 for 240 mo. ; and 



10 1 ) 6 4 ( 6 mo. of $ 10 for 12 mo., the same as 

6 of $ 1 for 120 mo. Hence, the 

— ~~~ interest of all the sums to the 

4 ^ time of payment, is the same as 

3 the interest of $ 1 for 404-240 

100U200ri2da. +240 + 120 = 640 mo. Now, 

lonA- if^l requu-e 640 mo. to gain a 

^"^^^ certain sum, $ 20 4- $ 40 -f- $ 30 

-j- $ 10 = $ 100 will require y^ 

229. What is equation of payments ? — 230. Why in the example do we 
multiply the $20 bj 2 ? 
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of 640 mo. ; and 640 mo. -7- 100 »=> 6 ma 12 da., the averi^ or mean 
time for the payment of ihe whole. Hence the 

Rule. — Multiply each' payment by Us oton time of credit^ and divide 
the 8um»o/ the products by the sum of the payments. 

Note 1. — This is the rule nsnallj adopted hy merchants, hut it is not 
perfectly correct ; for if I owe a man $200, $ 100 of which I am to pay 
doum, and the other $ 100 in two years, the equated time for the payment 
of both sums would be one year. It is evident that, for deferring the pay- - 
mcnt of the first $ 100 for 1 year, I ought to pay the amount of $ 100 for 
that time, which is $ 106 ; but for the other $ 100; which I pay a year 
before it is due, I ought to pay the present worth of $ 100, which is $ 94.33^ 
and $106 + $94.33fi;= $200.33^^; whereas,^y the mercantile method 
of equating payments, I only pay $ 200. 

Note 2. — When a payment is to be made dovm it has no product, but it 
must be added with the other payments in finding the average time. 

Examples' for Practice. 

2. John Smith owes a merchant in Boston $ 1000, $ 250 of 
which is to be paid in 4 months, $ 350 in 8 months, and the re- 
mainder in 12 months y what is the average time for the payment 
of the whole sum ? 

3. A gentleman purchased a house and lot for $ 1560, J of 
which is to be paid in 3 months, -^ in 6 months, ^ in 8 months, 
and the remainder in 10 months ; what is the average time of 
payment ? 

4. Samuel Church sold a farm for $ 4000 ; $ 1000 of which is 
to be paid down, $ 1000 in one year, and the remainder in 2 
years; but he afterwards agreed to take a note for the whole 
amount ; for what time must the note be given ? 

5. A wholesale merchant in Boston sold a bill of merchandise 
to the amount of $ 5000 to a retail merchant of Exeter, N. H. ; 
he is to pay ^ of the money down, ^ of the remainder in 6 months, 
4 of what then remains in 9 months, and the rest at the end of 
the year. . If he wishes to pay the whole at once, what will be 
the average time of payment ? 

231 1 When the several sums have different dates. 

Ex. 1. Purchased of James Brown, at sundry times, and on 

231. The rule for equation of payments ? Is the rale perfectly correct «. 
Explain wliy it is not. When a payment is to be mftd& ^wrBL^^\®&.N& \r» ^«^ 
done with it 1 
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Tariou3 terms of credit, as by the statement amiexed. 
the medium time of payment ? • 



When 18 



Jan. 1, a bill amounting to 
Jan. 15, do. do. 


$ 360, on 3 months' credit. 1 
186, on 4 months' credit. 1 


March 1, do. do. 


450, on 4 months' credit. * l 


May 15, do. do. 


300, on 3 months' credit. I 


June 20, , do. do 


500, on 5 months' credit. 1 




Ana. July 25, or in 115 da. 1 


OPEBATION. 1 

Due April 1, 3 60 1 

May 15, 186x 44= 8184 

' July .1, 450 X 91= 40950 

Aug. 15, 300x18 6= 40800 

Nov, 20, 5 0X233= 1165 


179 6 


)20643.4(114fff days. 

179 6 




2683 

1796 




8874 
7184 



1690 

We first find the time when each of the bills will become due. 
Then, since it will shorten the operation, we take the first time when any 
bill becomes due, instead of its date, for the period from which to com- 
pute the average time. Now, since April 1 is the period fnxn which 
the average time is computed, no time will be reckoned on the first 
bill, but the time for the payment of the second bill extends 44 days 
beyond April 1, and we multiply it by 44. (Art. 230.) Proceeding^ 
in like manner with the remaining bills, we find the average time of 
payment to be 115 days nearly, fix)m April 1, or on the 25th of July. 



Find the time when each of the sums becomes due, MuUiply^each sum 
by the number of days intervening between the date of its becoming due 
and the earliest date on which any sum becomes due. Then proceed flw 
in the rule (Art 230), and the quotient wiU be the average time required^ 
in days fortoard, from the date of the earliest sum becoming due. 

NoTB. — In the work, it there be a fraction of a day less than J, it may 
be rejected.; bat if ^, or more than ^, it may be reckoned as 1 day. 



231. The rale for finding the average time, when there are different dates 1 
By what other method can you obtain nearly the same result ? 
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Examples fob Practice. 

2. I have purchased several parcels of goods, at sundry times, 
and on various terms of credit, as by the following statement. 
What is the average time for the payment of the whole ? 

Jan, 1, 1856, a bill amounting to $ 175.80, on 4 months' cr. 

" 16, « do. do. 96.46, on 90 days' " 

Feb. 11, « do. do. 78.39, on 3 months' " 

" 23, « do. do. 49.63, on 60 days' 

Mar. 19, " do. do. 114.92, on 6 months' " 

3. Sold S. Dana several parcels of goods, at sundry times, ai^ 
on various terms of credit, as by the following statement : 

Jan. 7, 1854, a bill amounting to % 375.60, on 4 months' cr. 

April 18, « do. do.# 687.25, on 4 months' " 

June 7, « do. do. 568.50, on 6 months' « 

Sept. 25, « do. do. 300.00, on 6 months' " 

Nov. 5, " do. do. 675.75, on 9 months' " 

Dec. 1, " do. do. ^ 100.00, on 3 months' " 
What is the average time for the payment of aU the bills ? 

4. The following is my account against G. M. Holbrook, and 
I wish to ascertain the average time of payment. 

Jan. 1, 1857, 97 yards of broadcloth, at $ 4.50, on 3 mos.' cr. 



Feb. 10, 


u 


7 bales of cotton cloth, « 


18.50, on 60 days' 


May 1, 


u 


9 tons of iron, " 


45.00, on 4 mos.' 


June 15, 


iC 


11 hhds. of molasses, " 


12.00, on 30 days' 


July 5, 


u 


8 doz. shovels, " 


9.00, on 2 mos.' 


Sept '25, 


u 


14cwt. of sugar, " 


6.50, on 1 mo.'s 


Dec. 1, 


6i 


8 chests of tea, *< 


15.00, on 90 days' 



5. The following is an account of my bills against J. Crowell : 
Jan. 1, 1854, a bill amounting to $ 300, on 6 months' credit. 



June 1, 


(( 


do. 


do. 


500, on 5 months' 


u 


S^^pt. 1, 


« 


do. 


do. 


200, on 6 months' 


u 


Feb. 1, 


1855, 


do. 


do. 


800, on 8 months' 


a 


July 1, 


1856, 


do. 


do. 


, 400, on 9 months' 


u 


Dec. 1, 


« 


do. 


dq. 


900, on 7 months' 


« 


May 1, 


1857, 


do. 


do. 


100, on 3 months' 


u 



What is the average time of payment on the above bills ? 
20* 
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232t When partial payments have been made before 
the debt is due. 

Ex. 1. I have purchased goods to the amount of $ 800, on a 
credit of 6 months. At -the end of 2 months I pay $ 100, and at 
the end of another month I pay $ 200 more. How long, in 
equity, afler the expiration of the 6 months, ought the balance 
to remain unpaid ? Ans. 2 months. 

OPERATION.. The interest on the 

10 0X4^ 400 $ 100 for 4 months is 

200x3= 600 ®^"^ *o *^® interest bl 

$ 1 for 400 months ; and 

3 5 0) 1 OOP the interest of the $ 200 

r for 3 months, to that of 

$800 — $300=»$500. ^°^' $1 for 600 months; and 

thus the interest on both 
partial payments, at the expiration of the 6 months, is equal to the 
mterest of $ 1 for 400 -[-600, or 1000 months. 'To equal this credit 
of interest, the balance of the debt, which we find to be $ 500, should 
remain unpaid, after the 6 months, 3^ of 1000 months, or 2 months. 

Rule. — Multiply each payment hy the time, in months or days, it 
was made before it became^ due, and divide the sum of the products by 
the balance remaining unpaid. The quotient will be the required time. 

Examples fob Pbactice. 

2. Sold, March 11, 1855, James Stone goods to the amount of 
$ 1850, on a credit of 4 months. I received fix)m him, April 7, 
$400; May 15, $270; and June 20, $350. When in equity 
should I receive the balance ? 

3. Bought, June 12, 1855, of William Jones, goods to the 
amount of $ 1200, on a credit of 8 months. I paid him, SeptemW 
ber 1, $400; November 1, $200; and December 1, $100. 
When in equity can he require the balance of me ? 

4. i sold, September 25, 1855, John Eckles 144 barrels of 
flour, at $ 12 per barrel, and 370 bushels of wheat, at $3 per 
bushel, on 6 months' credit. I received of him, September 25, 
$ 1000 ; November 1, $ 800 ; and December 21, $ 600. When 
ought I to be paid the remainder ? 

232. The rale for finding the average time of paying the balance of a 
debt, when partial payments have been made ? 
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5. TVllson Sejmoor bought March 20, 1855, of a merchant in 
Troy, merchandise to the amount of $ 2000, on 6 months' credit. 
He paid down $ 500 ; May 10, $350, and June 7, $ 400. When 
did the balance become due ? 

233t When an account containing items of both debit 
and credit. 

Ex. 1. At what time did the balance of the following account 
become due, allowing that^ each item droi^ interest from its date? 

Dr, Martin Jordan in account with Damd JBiU ^ Cb. O. 



1856. 
Jan. 22, 

" 24, 
S'eb. 20, 

". 23, 
April 4, 
May 21, 



To merchandise, 



$89 
76 
25 

210 



189j00 
30 00 



1856. 
Jan. 4, 
Apr. 16, 
MiiyU, 



By merchandise, 



$77 00 

40 00 

143 OO 



Ans. February 9, 1856. 





OPBRATION 






Debits. 






Credits. 


Jan. 22, 89 




Jan. 


4, 77 




" 24, 76X 2 « 152 




April 16, 40X103- 


= 4120 


Feb. 20, 25^ 29- 725 




May 


14, 143X131: 


=18733 


** 23, 210X 32== 6720 











April 4, 189X 73=13797 
May 21, 30X120=- 3600 






260 


)22853(87fM 


A 






2080 


uayo. 

619 )24994(40ff4 






2053 


2476 








1820 



234 

Average date of purchase, 40 days 
from Jan. 22, or on March 2. 

Difference between March 2 
and April 1=30 days, 

$ 619 — $ 260=$359, or balance, 



233 

Average of credits, 88 days from 
Jan. 4, or on April 1. 

260 
30 

359)7800(2lfHday8. 
718 

620 ^ 

359 ^ 



261 



22 days back from March 2= February 9. 



233. How do you equate an account having items of debit and credit ? 
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EQUATION OF PAYMENTS. 



On equating each side of the account (Art 2S0), we find the delnts 
$ 619, became due 40 days from January 22, or on March 2 ; and the 
credits, $ 260, became due 88 days from January 4, or on April 1. 

If the account had been settled on March 2, it is evident the credits, 
$ 260, would have been paid 30 days, or •the time from March 2 to 
April 1, before having become due. This would have been a loss of 
the use or interest of that sum to the credit side of the account, and a 
corresponding gain to the debit side. Now, as the settlement is re- 
quired to be one of equity, we find how long it will take the balance 
of the account, S 359, to gain the same interest that $ 260 would gain 
in the 30 days. If it take/$ 260 to gain a certain interest in 30 days, 
it would take $ 1 to gain the same interest 260 times 30 days, or 7800 
days ; and $ 359 to gain the same amount of interest j^ of 7800 days, 
or 22 days nearly. Hence, the balance became due 22 days back of 
March 2, or on February 9. 

In thb example, the time was counted back fix>m the average date 
of the larger amount, since it became due^r^^; but when that amount 
becomes due last, the time is counted forward from its average ^axne. 

Rule. — Find the average time of each side becoming due. 

Multiply the amount of the smaller side by the number of days betioeen 
the two average dates, and divide the product by the balance of the ac" 
count. 

The quotient tvill be the time of the balance becoming due^ counted 
from the average date of the larger side, back when the amount of that 
side is due first, but forward when it is due last. • 

Note. — Having the average time of a balance becoming due, its cash 
VAlUE can be ascertained when the balance is due before the time of settling 
the account^ by adding to it the interest up to the time of settlement, and when due 
after that time, by finding the present worth (Art 213) from the time of settle' 
ment to the time of the balance becoming due. 

Examples for Practice. 

2. In settling the following account, when did the balance be- 
come due, the merchandise items being on 6 months* credit ? 



Dr. Hxram Lewis in account with Joseph Warreiu 



Cr. 



1854. 








1854. 




1 


Feb. 16, 


To merchandise, 


$375 


80 


Mar. 20, 


By cash, 


$300 00 


April 8, 


« it 


432 


18 


June 17, 


" merchandise. 


371 50 


ik\i. 


(t it 


320 


15 


July 4, 


" cash, 


200 00 


JHIy 13, 


ft it 


158 


12 


Sept. 25, " merchandise, 


85 20 



Ans,, March 3, 1855. 



233. What is the rale? 
account be found ? 



How can the cash value of the balance of an 
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3. Edward Doton owes Daniel Stetson, 1855, May 1, for 
merchandise, $ 500 ; May 15, for timber, $ 400 ; June 14, for a 
horse, $300; July 24, for bill of laix)r, $100. Stetson owes 
Doton, 1855, March 7, fof a pleasure-boat, $400 ;' April 2, for 
merchandise, $ 200 ; May 6, for merchandise, $300; June 13, 
for a carriage, $ 120. Allowing all the items to be on 6 months*, 
credit, when will the balance of the account become due ? 



RATIO. 



S^li Satio is the relation, in respect to magnitude or value, 
which opie quantity or number has to another of the same kind, 
or the quotient arising from the division of onp number by an- 
, other. Thus, the ratio of 6 to 3 is 2. 

Of the two numbers necessary to form a ratio, the first is called 
the Antecedent, and the last the Consequent. Thus, in the example 
given, 6 is the antecedenty and 3 the consequentn 

A Simple Ratio is that Jiaving but one antecedent and one con- 
sequent . j^ ^ 

The Tenns of a ratio are its antecedent and consequent. 

235. A ratio may be expressed in two ways. The ratio of 6 
to 3 may be expressed by two dots ( : ) between the terms ; thus, 
6:3; or in the form of a fraction, by making the antecedent the 
numerator and the consequent the denominator, thus, f . 

The terms of a ratio must be of the same hind^ or such as may 
be reduced to the same denomination. Thus, shillings have a 
ratio to shillings ; but shillings have not a ratio to gallons, nor 
pounds to days. * 

236. A ratio may be either direct or inverse. 

A Direct Ratio is when the antecedent, is divided by the conse- 
quent. 

An InfCne Ratio is when the consequent is divided by the ante- 
cedent. Thus, the direct ratio of 6 to 3 is f, and the inverse 
ratio of 6 to 3 is f, or j^. 

234. What is ratio? How many numbers are necessaiy to form a ratio? 
What are the antecedent and consequent called ? — 235. What two ways are 
there of expressing a ratio? — 236. What is a direct ratio? An inverse 
ratio ? 



238 RATIO. 

The DraECT ratio of one numher to another is found hy divid- 
Sng the number whose ratio is required, which is the antecedent, hjj 
the number with which it is compared, which is the conseqitent* 

The INYEBSE ratio is found by reversing this process* 



Examples for Practice. 

1. What i3 the direct ratio of 9 to 3 ? Ans. Of 18 to 6 ? 
Of 16 to 4? Of24tol2? Of 20 to 5? Of 15 to 3 ? 

2. What is the direct ratio of 7 to 21 ? Ans. Of 4 to 
28? Of6to30? Of9toll? Of 9 to 99? Of 30 to 90 ? 

3. What is the direct ratio of 60 to 12 ? Of 132 to 11? 
Of 40 to 120? Of 32 to 96? Of 200 to 50 ? Of 144 to 
1728? Of 360 to 60? 

4. What is the inverse ratio of 10 to 5 ? Ans. Of 27 to 
81? Of 16 to 48? Of 72 to 9? Ofllto8'8? 

5. Wliat is the direct ratio of 2£ 53. to 9s. ? Ans. Of 9in. 
to 1ft. 6in. ? 

237i A CompOQQd Ratio is the product of two or ftiore ratios. 
Thus the ratio compounded of the ratios of 8 : 4 and 12 : 3 is 
f X¥ = 4f = 8,or8Xl2:4x3=8. 

A compound ratio is generally expressed by writing the ratios 

•8 • 4 
of which it is composed, one above the other. Thus, i o ! o ex- 
presses a compound ratio. 

One quantity is said to vary directly as another, when both 
increase or decrease together in the same ratio. 

One quantity is said to vary inversely as another, when the one 
increases in the same ratio as the other decreases. 

If the terms of a ratio are hath multiplied or divided by the 
same number, the ratio is not altered. Thus, the ratio of 8 : 2 
is 4; the ratio 8 X 2 : 2 X 2 is 4; and the ratio of 8 -H 2 :2 -r- 
2 is 4. 



237. What is a compound ratio? What a duplicate ratio? What a 
triplicate ratio ? What is tho effect of multiplTing or dividing tiie terms of 
*a ratio 1 
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PROPORTION. 

288. Proportion is an equality of ratios. Thus 9 : 8-= 12 : 4 
expresses^a proportion. 

Proportion is usually written with four dots (: :), instead of the 
sign of equality between the ratios ; thus, 9 : 3 : : 12 : 4 expresses 
a proportion, and is read, the ratio of 9 to 3 is equal to the ratio 
of 12 to 4, or 9 is to 3 as 12 is to 4. 

The numbers which form a proportion are called Proportionals. 
The first and third are called Antecedents^ the second and fourth 

are called Consequents ; also, the first and la&t are called Extremes, 

and the remaining two the MeauSi 

239* Any four numbers are said to be proportional to each 
other when the first contains the second as many times as the 
third contaixis the fourth ; or when the second contains the firat 
as many times as the fourth contains the third. Thus, 9 has the 
same, ratio to 3 that 12 has to 4, because 9 contains 3 as many 
times as 12 contains 4. 

240. In a proportion^ if the antecedents or consequents, or both^ 
are divided hy the same number y they are still proportionals. Thus, 
dividing tlie antecedents of the proportion 4 : 8 : : 10 : 20 by 2, we 
have 2 : 8 : : 5 : 20 ; dividing the consequents by 2, we have 
4 : 4 : : 10 : 10 ; and dividing both the consequents and antece- 
dents by 2, we have 2 : 4 : : 5 : 10 ; each of which is a proportion, 
since if we divide the second term of each by the first, and the 
fourth by the third, the two quotients will be equal. The effect . 
is the 3ame when the terms are mvMplied by the same number. 

241. Bia proportion, the product of the extremes is equal to the 
product of the means. Thus, the proportion, 14 : 7 : : 18 : 9 may 
be expressed fractionally, J^ = -^. Now, if We reduce these 
frax^tions to a conmion denominator, we have ^^ = -^^ ; but in 
this operation we multiplied together the two extreifies of the pro- ^ 
portion, 14 and 9, and the two means, 18 and 7 ; thus, 14 X 9 
= 18 X 7. 

238. What is proportion ? How is proportion written ? What are the 
numbers called that form a proportion ? Which are the extremes ? Which 
the means? — 239. When are numbers said to be in proportion to each 
other ? — 240. What is the effect of dividing the •antecedents or consequents 
of a proportion? Of multipljrinpr them 1 — 241. How does the product of 
the extremes compare with that of the means ? 
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2l2t J^ the extremes and one of the means are given^ the other 
meap, may he found by dividing the product of die extremes hg 
the given' mean. Thus, if the extremee are 3 and 24, and the 
given mean 6, the other mean is 12 ; because 24 X 3 = 72 ; 
and 72 -4^ 6 = 12. 

m. If the means and one of the extremes are given, the other 
extreme wmj he found by dividing the product of the means by iht 
given extreme* Thus, if the means are 8 and 16, and the given 
extreme 4, the other extreme is 32; because 16 X 8 = 128; 
and 128 -5- 4 — 32, 

SIMPLE PROPORTION. 

224. Simple Proportion is an equality between two simple 
ratios. 

Simple Proportion is sometimes called the Rule of Three, from three 
terms being given to find a fourth. 

245t To state and solve questions in Simple Propor- 
tion. ' - 

Ex. 1. If 71b. of sugar cost 56 cents, what will 361b. cost ? 

Ans. $ 2.88. 

OPERATION. Since 7lb. have the same ratio to 

Extreme. Mean.' Mean. 86lb. as 56 cents, the cost of the 

'' 7 lb. : 3 6 lb. : : 5 6 cts. former, have to the cost of the latter, 

3 6" we have the first three terms of .a 

proportion given, namely, one of the 

3 3 6 extremes and the two means. Now, 

16 8 to arrange the given numbers in the 

_ ^ order of a proportion, or state the 

^ 5i<6sfton, we make 66 cents the third 

S 2.8 8 Extreme, ^r™* because it is of the same kind, 

and has the* same ratio to the required 

answer, or fourth term, as the first has to the second. From the nature 

of (he question, since the answer will be more than 66 cents, or the 

third term, the second term must be larger than \h% first; we make the 

86 the second term, and the 7 the first, and then the product of the 

means divided by the given extreme, gives the reqmred extreme. 

(Art. 243.) 

242. If the extremes and one of the means are given, how can the other 
mean be fonnd ? — 243. When the nieans and one of the extremes are give% 
how can the other exti^me be fonnd? — 244. What is simple proportion? 
How many termg are given in questions in simple proportion 1 
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By Analysis. — If 7lb. cost 66 cents, 1 pound will cost' ^ of 56 
cents, or 8 cents^ Then, if lib. cost 8 cents", 36lb. will cost 36 times 8 
cents, or $ 2.88. 

Ex. 2. If 76 baxrels of flour cost $456, what will 12 barrels 
cost? Ans. $72. 

OPERATION. We state this question by making 

l»r. bar. 9 $ 456 the third term, because it is of 

7 6:12: : 4 5 6 the same kind of the required term. 

1 2 Then, since the answer must be less 

7ft\i=;A7oV«tt7o *^^^ $456, because 12 barrels will 

^to ^^^ ^^^ *^*'^ ^^ barrels, we make 12 

^ ^ ^ barrels, the smaller of the two terms, 

2^2 *^^ second term, and 76 barrels the 

■i K a J^^st term, and proceed as before. 

By Analysis. — If 76 barrels cost $456, 1 barrel will cost i^ of 
$456, or $ 6. Then, if 1 barrel cost $ 6, 12 barrels will cost 12 tunes 
$ 6, or $ 72. 

Ex. 3. If 3 men can dig a well in 20 days, how long wiU it 
take 12 men ? • Ans. 6 days. 

• OPERATION. Since the required answer is days, we make 

men. men. days. 20 days the third term. And as 1 2 men will 

1 2 : 3 : : 20 dig the well in less titne than 3 men, the 

3 answer must be less than 20 days. There- 

— fore we make the 8 the second term, and the 

12) 6^ . 12 the first, and proceed as in the other ex- 

5 days. «"P'^=- 

By Analysis. — If 3 men can dig the well in 20 days, it will take 
one man 3 times 20 days, or 60 days. Again, If one man can dig the 
well in 60 days, 12 men can dig it in -^ of 60 days, or 5 days. 

Rule. — Write for Hie third term thai number which is of the same 
kind as the required fourth term. 

Of the other two numbers^ write the larger for the second term, and th^ 
less for the first, when the answer should exceed the third term ; but write 
the less for the second term, and the larger for the first, when (tie answer 
should be less than the tliird term. 

Multiply the second and third terms together, and divide their product 
hy the first 

245. What is meant by stating the question ? Which, of the terms given 
in the example do you make the third 1 Why? Which the second ? Why* 
Which the first 1 Why? After the question.is stated, how do you obtain 
the answer 1 * 

.21 



\ 
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NoTB l.-^When the first and second terms consist of different denomi- 
nation^ they must be reduced to the same denomination; and when 'the 
third term is a compound number, it must be reduced to the lowest denomi- 
nation mentioned in it. The answer will be the same denomination as the 
third term. 

NoTK 2. — To shorten the operations, factors common to the dividend 
and divisor may be cancelled. 

Note S. — It is often a convenient method, to divide the third term by the 
ratio of ihefirfit term to the second. 

Ex. 4. If 16 bushels of wheat are worth $ 24, what are 96 
bushels worth ? Ans. $ 144. 

OFERATioN BT CA27CELLATION. Wc first State the quBstion as di- 

bu. bu. . 9 rected in the rule, and then write 

16 : 9 6 : : 2 4 the second and third terms above 

6 a horizontal line, with the sign of 

$ 2 4 X $ multiplication between them, for a 

■« S 1 4 4 dividend, and the first term below 

fit til© l^i^e for a divisor, and cancel the 

^^ conunon factors. 

Again, we place the $ 24, which 

BY ANALYSIS AND CANCELLATION, jg ^f^j^^ game kind of the required 

6 answer, ai)ove a line for a dividend ; 

$ 2 4 X *^d ^^^^ say. Since 16 bushels are 

. BB $ 1 4 4 worth $ 24, 1 bushel is worth ^ of 

v^ $ 24, and express the division by 

placing the 16 below the* line for a 

divisor. Now, since 96 bushels 'are worth 96 times as much as 1 

bushel, we express the multiplication by placing the 96 above the line, 

and then cancel as before. 



Examples for Practice. 

5. What cost 9 gallons of molasses, if 63 gallons cost $ 14.49 ? 

6. What cost 97 acres of land, if 19 acres can be obtjuned for 
$337.25? 

7. If a man travel 319 miles in 11 days, how far will he travel 
in 47 days? 

8. When $ 120 are paid for 15 barrels of mackerel, what will 
be the cost of 79 barrels ? 

245. What is the rale for simple proportion ? How should the pupil per- 
form the questions 1 How do you state the question and arrange the terms 
for cancellation ? What do *you cancel ? How do you arrange tibe terms 
for cancellation by analysis V 
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9. If 9 hifrsBS eat a load of hay in 12 days, how many hortes 
can eat the saine quantity in 3 days ? 

10. When $ 5.88 are paid for 7 gallons of oil, what cost 27 
gallons ? 

11. When $ 10.80 are paid for 91b. of tea, what cost, 1471b. ? 

12. What cost 27 tons of coal, when 9 tons can be purchased 
for $85.95? 

13. K 15 tons of lead cost $ 105, what cost 765 tons ? 
14 If 16hhd. of molasses cost $320, what cost 176hhd.? 

15. If 15cwt, 3qr. 171b. of sugar cost $124.67, what cost 
76cwt. 2qr. 191b..^ 

16. If the cars on the Boston and Maine Railroad go one 
mile in 2 minutes and 8 seconds, how long will they be in passing 
from Haverhill to Boston, the distance being 32 miles ? 

17. If a man can travel 3m. 7fttr. 18rd. in one hour, how far 
can lie travel in 9h. 45min. 19sec. ? 

18. A fox is 96 rods before a greyhound, and while the fox is 
running 15 rods the greyhound runs 21 rods ; how far must the 
dog run before he can catch the fox ? 

19. If 5 men can reap a field in 12 hours, how long would it 
take them if 4 men were added to their number ? 

20. Ten men engage to buUd a house in 63 days, but 3 of 
their number being taken sick, how long will it take the rest to 
complete the house ? 

21. If a 4-cent loaf weighs 5oz. when flour is $5 per barrel, 
what should it weigh when flour is $ 7.50 per barrel ? 

22. If 7 men can mow a field in 10 days when the days are 
14 hours long, how long will it take the same men to mow the 
field when the days are 13 hours long ? 

23. If 291b. of butter will purchase 401b. of cheese, how many 
pounds of butter will buy 791b. of cheese ? 

24. If f of a yaH cost f of a dollar, what will f^ of a yard 
cost? 

f -S- 4; 4 X ii X f = Jf^=$0.76T7y, Ans- 
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25. If 4 J yards of cloth cost $ 2 J, what will 194-' yards cost? * 

Ans. $11.50. 

yd. yd. S. fi Kidk 9^ 

4^ : 1 9 i : : 2 J ;^ X ^f X -^ = ¥ « S 1 1 .50, Ans. 

26. If for 4^ yards of velvet there be received 11| yards of 
calico, how many yards of velvet will be sufficient to purchase 
100 yards of caUco ? 

27. A certain piece of labor was to have been performed by 
144 men in 36 days, but a number of them having been sent 
away, the work was performed in 48 days ; required the number 
of men discharged. 

28. James can mow a certain field in 6 days, John can mow 
it in 8 days ; how long will it take John and James both to mow 
it? 

29. A. Atwood can hoe a certain field in 10 days, but with 
the assistance of his son Jerry he can hoe it in 7 days, and he 
and his son Jacob can hoe it in 6 days ; how long would it take 
Jerry and Jacob to hoe it together ? 

30. Bought a horse for $ 75 ; for what must I sell him to gaiin 
10 per cent. ? . . * 

• 31. Bought 40 yards of cloth at $,5.00 per yard; for what 
must I sell the whole amount to gain 15 per cent.? 

32. My chaise cost $ 175, but, having been injured, I am 
willing to sell it at a loss of 30 per cent ; what should I re- 
ceive? • . 

33. Bought a cargo of flour on speculation, at? $ 5.00 per 
barrel, and sold it at $ 6.00 per barrel ; what did I gain per 
cent. ? 

34. Bought a hogshead of molasses for $ 15.00, but, it not 
proving as good as I expected, I sell it for $ 12 ; what do I. lose 
per cent. ? ^ 

35. Bought a hogshead of molasses for $ 27.50, at 25 cents 
per gallon ; how much did it contain ? 

36. A certain ffirm was sold for $ 1728, it being $ 15.75 per 
acre ; what was the quantity of land ? 

37. A certain cistern has 3 cocks ; the first will empty it in 
2 hours, the second in 3 hours, and the third in 4 hours ; in what 
time would they all empty the cistern together ? 
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COMPOUND PROPORTION. 

246* Compound Proportion is an expression of equality between 
a compound and a simple ratio. 

It is employed in the solution of such questions as require two 
or more statements in Simple Proportion. 

247« To state and solve questions in Compound Pro- 
portion. 

Ex. 1. If $100 will gain $8 in 12 months, what wiU $600 
gain in 10 months? Ans. $ 40. 

opEBATioM. • • In stating this 

Xzixeme. Mean. question, we make 

$100 : $600 ) ..^|q- $8, the gain, which 

1 2 ma : 1 mo. j • ' ^ is of the same kind 

as the required 
600X10X8 48000 term, the thuxi 

= =« $ 4 0, Extreme. term. Then, tak- 

10 0X12 1 2.0 ing of the remain- 

ing terms two of 
the same kind, $100 and $ 600, we inquire if the answer, depend- 
ing on these alone, must be greater or less than the third term ;• 
and since it must be greater, because $ 600 will gain more than 
$ 100 in the same time, we make $ 600 the second term, and $ 100 
the first. Again, we take the two remaining terms, and make 10 mo. 
the second term, and 12 mo. the first, since the same sum would 
gain less in 10 ma- than in 12 mo. We then find the continued 
products of the second and third terms, and divide it by the product 
* of the first terms, for the answer. 

. Rule. — Make that number xohich is of the same kind as the answer 
required the third term of a proportion. Of the remaining numbers, take 
any two, thai are of the same kirid, and consider whether an answer, 
depending upon these alone, would be greater or less tkecn the third term, 
and place them as directed in Simple Proportion. 

Then take any other two, and consider whether an answer, depending 
onhj upon them, would be greater or less than the third term^ and arrange 
them accordingly; and so on until all are used. 

246. "What is compound proportion ? For what is it employed 1 — 247. In . 
stating the question, which of the numbers do you make the third term 1 
Why ? What do you do with the remaining terms ? How do you know 
which of the two to take for the second term 1 Which for the first ? After 
all the terms have been arranged, how do you find thA iwfflw^x'V '^XiSk xv^^ 
for compound proportion ? 
21* 
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Multiply the product of the second terms hy the thirds and divide (he 
result by the product of the first terms. The quotient tmll be the fourth 
term, or answer^ 

Note. — OperationB can often be mach shortened by canoellation. 

Ex. 2. If $ 100 will gain $ 6 in 12 months, what will $800 
gain in 8 months ? 

OPERATION BY CANCELLATION. 

.$100: $800) ..d^g We state the question accord- 

1 2 mo. : 8 mo. ) ' ' ing to the rule, and then write 

3 4 the second and third terms for a 

80 0X8x6 dividend and the first terms for 

— = $ 3 2 * divisor, and cancel the com- , 

t00Xti mon factors. 

If $ 6 is the gain of $ 100 in 
12 mo., in 1 mo. the gain of $100 
will be ^ as much, or $ J^, and in 



BY ANALYSIS AND CANCELLATION. 

.4 8 

<{ X 8 X 800 ^ ' 8 ma 8 tunes as much, or $ —-* 



_^ $3 2 

XiXi00 Again, if $100 gain $ ^^^ in 

j^ 8 mo., $ 1 will gain yJtt ^^ ^^» ^^ 

$ 12^1^0 > and $800 will gain 

800 timfes as much, or $ \^^rxo«^ ' ^^ cancelling the common fectors 

we obtain $ 32 for the answer. 



Examples fob Practice: 

3. If $ 100 gain $ 6 in 12 months, in how many months will 
$800 gain $32? • ' • 

4. If $ 100 gain $ 6 in 12 months, how large a sum will it 
require to gain $ 32 in 8 months ? 

5. If $ 800 gain $ 32 in 8 months, what is the per cent. ? 

6. If 15 carpenters can build a bridge in 60 days when the 
days are 15 hours long, how long will it take 20 men to build 
the bridge when the days are 10 hours' long ? 

247. How can operations often be shortened ? How are questions stated 
for cancellation ? Which terms are taken for the dividend ? Which for the 
divisor ? What are cancelled 1 
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7. If a regiment of soldiers, consisting of 939 men, can eat 351 
oushels of wheat in 3 weeks, how many soldiers will it require to 
eat 1404 bushels in 2 weeks ? 

8. K 8 men spend $ 64 in 13 weeks, what will 12 men spend 
in 52 weeks ? 

9. If 8 horses consume 42 bushels of grain in 24 days, how 
many bushels will suflBice'32 horses 48 days ? 

10. If 6 men in 16 days of 9 hours each build a wall 20 feet 
long, 6 feet high, and 4 feet thick, in how many days of. 16 hours 
each will 24 men build a wall 200 feet long, 16 feet high, and 6 
feet thick ? 

• 11. If a man travel 117 miles in 15 days, employing only 9 
hours a day, how far would he go in 20 days, travelling 12 hours 
a day ? 

12. If 12 men in 1^ days can build a wall 30 feet long, 6 feet 
high, and 3 feet thick, when the days are 12 hours long, in what 
time will 30- men build a wall 300 feet long, 8 feet high, and 6 
feet thick, when they work 8 hours a day ? 

13. If the carriage of 5cwt. 3qr. 150 miles cost $24.58, what 
must be paid for the carriage of 7cwt. 2qr. 151b. 32 miles, at* 
the same rate ? . ' . 

14. A received of B $ 9 for the use of $ 600 for 6 months ; 
now B wishes to hire of A $ 1800 Tmtil the interest shall amount 
to the same sum. For how long must he hire it ? 

15. If 15 oxen or 20 cows will eat 3 tons of hay in 8 weeksy 
how much hay wiU be suffiqient for 15 oxen and 8 cows 12 
weeks? 

16. If 5 men, by laboring- 10 hours a day, can mow a field of 
30 acres in 10 days, how long will it require 8 men and 7 boys, 
provided each boy can do ^ as much as a man, to mow a. field 
containing 54 acres ? 

17. If 2 men can build 12f rods of wall in 6^ days, how long 
will it take 18 men to build 247-j2y rods ? 

18. If 248 men,. in 5 J days of 11 hours each, dig a trench of 
7 degrees of hardness, and 232 J feet long, 3f feet wide, and 2^ 
feet deep, in how many days of 9 hours ea6h will 24 men dig a 
trench of 4 degrees of hardness, and 337 J feet long, 5^ feet wide, 
and 3^ feet deep ? 
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PROFIT AND LOSS. 

248. Profit and Loss is the process bj which merchants and 
other traders estimate their gain or loss in buying aod selling 
goods. 

Gains and losses are usually reckoned on the prime or first 
cost of articles. 

249i To find the rate per cent, of profit or loss when 
the cost -and selling price are given. 

Ex. 1. If I buy flour at $ 4 per barrel, and sell it at $ 5 per 
barrel, what is the gain per cent ? Ans. 25 per cent , 

OPERATIOir. 

$5 — $4«$1; i = 1.00 -5- 4 « .25, or 25 per cent 

. By subtracting the cost from the selling price, we find the gain per 
barrel to be $ 1. Now, if the gain is $ 1 on $ 4, it is ^ of the cost, . 
and ^ = .25, or 25 per cent 

OPEBATIOir BY PROPORTION. 

$5 — $4»$1; $4:$1 :: 1.00 : .25, that is, 25 per cent 

. 2. If I buy flour at $ 5 per .barrel, and sell it at $ 4 per barrel, 
what is the loss per cent. ? Arts. 20 per cent 

OPERATION. 

$5_$4 = $1;|= 1.00 -^5?= .20, or 20 per cent . 

By subtracting Jhe selling price fix)m the cost, we find the loss per 
barrel to be $ 1. Now, if the loss is $ 1 on $ 5, it is •( of the cost, and 
^ rrs .20, or 20 per.cent From this analysis, and that of the preceding 
example, it is seen that the operation is equivalent to making the gain 
or loss the numerator of a fraction, and the cost the denominator, and 
then reducing this fraction to a decimal ; or, in short, to simply divid- 
ing the gain or loss by the cost 

OPERATION BT PROPORTION. 

$5 — $4»=:$1; $5: $ 1 :: 100 per cent : 20 per cent 

KuLE 1. — Divide the gain or loss hy the cost, and the quotient unll he 
the gain or loss per cent. Or, 

HuLB 2. — As the cost is to the gain or loss, so is 100 per cent, to the 
gain or loss per cent. 

248. What is profit and loss ? What is the first rule for finding the profit 
or loss in buying or selling goods 1 What is the second role ? 
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Examples for Practicb* 

3. Bought 40 yards of broadcloth at $ 5.40 per yard, and I 
sell f of it at $ 6 per yard, and the remainder at $ 7. per yard ; 
what do I gain per cent. ? 

4. A merchant purchased for cash 50 barrels of flour, at $ 5 
per barrel, and immediately sold the same on 8 months' credit, 
at $ 5.98 per barrel ; what does he gain per cent ? 

5. A *grocer bought a hogshead of molasses, containing 100 
gallons, at 30 cents per gallon; but 30 gallons having leaked 
out, he disposed of the remainder at 40 cents per gallon. Did he 
gain or lose, and how much per cent. ? 

6. A gentleman in Rochester, N. Y., purchased 3000 bushels 
of wheat, at $ 1.12^ per bushel. He paid 5 cents per bushel for 
its transportation to New York city, and then sold it at $ 1.37 j^ 
per bushel ; what did he gain per cent ? 

7. J. Morse bought, in Lawrence, a lot * of land 7^ rods 
square, for $ 5 per square rod. He sold the land at 5 cents per 
square foot ; what did he gain per cent. ? 

' 250i . Ta find the selling price, when the cost and the 
gain or loss per cent, are given. 

Ex. 1.. If I buy flour at $ 4 per barrel, for how much must I 
sell it per barrel to gain 25 per cent. ? Ans. $ 5. 

OPERATION. 

$ 4 X .25 == $ 1.00 ; then $4-f-$l=$5, Ans. 

If I sell the flour for 25 per cent, gain, I sell it for .26 more thaA it 
cost. Therefore, if I add to the cost .25 of the cost, the sum will be 
the price per barrel for which the flour must be sold. 

OPERATION BY PROPORTION. 

1.00 + .25 = 1.25 ; 1,00 : 1.25 : : $4 : $ 5, Ans. 

2. If I buy flour at $ 5 per barrel,* for what must I sell it per 
barrel to lose 20 per cent. ? 

250. Explain how you find the selling price when the cost and tha ^\ss. ^^ 
loss per cent are given. 
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OFEBATIOV. 

$6x.20— 1.00; $5 — $1— $4, Ans. 
If I sell the flour for 20 per cent loss, I sell it for .20 leas than it 
qoBt Therefore, if I subtract from the cost .20 of the cost, the re- 
» iinder will be the price per barrel for which the flour mast be sold. 

OPEKATION BT PROPORTION. 

1.00 — .20 =. .80 ; 1.00:.80:«$5:$4, Ans. 

BuLE 1. — Find the percentage on (he cast at the given rate per centj 
and add it to the cost, or subtract it from the same, according as the s^ 
ing price is to be that of profit or loss. Or, 

Rule 2. — ^ 1 is ^o 1 with the profit per cent, added, or loss per cent 
subtracted, expressed decimally, so is the given price to the price required. 

Examples fob Practice. 

3. Bought a hogshead of molasses containing 120 gallons, for 
30 cents per gallon, but it not proving so good as was expected, 
I ani willing to lose 10 per cent, on the cost ; what shall I re- 
ceive for it ? 

4. A grocer bought a hogshead of sugar, weighing net 8cwL 
3qr. 5lb., for $ 88 ; /or what must he sell it per pound to gain 
20 per cent ? * 

5. J. Simpson bought a farm for $ 1728 ; for what must it be 
sold to gain 12 per cent, provided he is to wait 8 months, without 

' interest, for his pay? • 

6. J. Fox purchased a barrel of vinegar containing 32 gal- 
lons, for $ 4 ; but 8 gallons iaving leaked out, for how much 
must he sell the remainder per gallon to gain 10 per cent, on the 
cost? • . • 

7. Bought a horse for $ 90, and gave my note to lie paid in 6 
months, without interest ; what must be my cash price to gain 20 
per cent on my bargain ? • • 

8. H. Tilton bought 7cwt. of coffee at $ 11.50 per cwt, but 
finding it injured, he is willing to lose 15 per cent ; for how 
much must he sell the 7cwt ? 

251. To find the cost when the selling price and the 
gain or loss per cent, are given. 

Ex. 1. If I sell flour at $ 5 per barrel, and by so doing make 
25 per cent, what was the cost of the flour? 

Ans. $ 4 per' barrel. 

250. What is the first rule for finding at what price goods most be sold 
to gain or lose a given per cent ? The second rule ? 
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OPERATION. 

$5.00-7- 1.25 = $4, Ans. 

Since the gain is 25 per cent, of the cost, the selling price, S 5, is 
equal to the cost increased by 25 per cent, of the cost, or to 1.25 of the 
cost. Hence, the cost must be as many dollars as 1.25 is contained 
times in 5, or $ 4. 

OPERATIOK BT PBOFOBTION. 

1.00 + .25 = 1.25 ; 1.25 : 1.00 : : $5 : $4, Ans. 

2. If I sell flour at $4 per barrel, and by so doing lose 20 per 
cent., what was the cost of the flour ? Ans. $5 pei: barrel. 

OPERATION. 

$ 4.00 -f. .80 = $ 5, Ans. 

Since the loss is 20 per cent, of the cost, the selling price, $ 4, is 
equsU to the cost decreased by 20 per cent, of the cost, or .80 of the 
cost. Hence, the cost must be as many dollars as .80 is contained times 
in 5, or $ 5. 

OPERATION BY PROPORTION* 

1.00 — .20 = .80 ; .80 : 1.00 : : $4 : $5, Ans. 

KiTLE 1. — Divide the selling price by 1 increased by the gain per, 
cent,, or by 1 decreased by the loss pe^ cerU., expressed decimally, and 
tie quotient will be the cost: Or, 

KuLE 2. — As 1 with the gain per cent, added, or loss per cent, sub- 
tracted, expressed decimaUy, is to 1, so is the selling price to the cost. 

Examples fob Practice. 

3. Having used my chaise 16 years, I am willing to sell it for 
$ 80 ; but by so doing I lose 62 J per cent. ; what was the cost of 
the chaise ? Ans. $ 213.33f 

4. If I sell wood at $ 7.20 per cord, and gain 20 per cent., 
what did the wood cost me per cord ? 

5. J. Adams sold 40 cases of shoes for $ 1600, and gained 18 
per cent. ; what was the first cost of the shoes ? 



251. What is the first rule for finding the cost, when the selling price and 
the gain or loss per cent, are given 1 The second rule 1 
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6. Sold 17 barrels of flour at $ 8 per barrel, for which I re- 
ceived a note payable in 3 months. This note I had discounted* 
at the Granite Bank, but, on examining my account, I find I have 
lost 10 per cent, on the flour; what was its cost? 

252. The selling price of goods and the rate per cent, 
being given, to findVhat the gain or loss per cent, would 
be, if sold at another price. 

Ex. 1. If 1 sell flour at $ 5 per barrel, and gain 25 per cent, 
what should I gain if I were to sell it for $ 7 per barrel ? 

OPERATION. 

We find the cost of the flour per barrel, as in Art. 251. Thus, 
$ 5.00 -^ 1.25 = $ 4.00, the cost per baiTel. 

We find the gain per cent, on the cost when sold at $ 7 per barrel, 
as in Art. 249. Thus, 

$7 — $4==$3; 8.00 -^- 4 = .75, or 75 per cent* 

OPERATION BY PROPORTION. 

1.00 +,25 = 1.25 ; $5 : $7 : : 1.25 : 1.75 ; 
1.75 — 1.00 == .75, that is, 75 per cent. 
Rule 1. — Find the cost (Art. 251), and then the gain or loss per 
cent, on this cost at the proposed seiling.price, (Art 249.) Or, 

KuLE 2. — As the ^ first price* is to the proposed price, so is 1 tcitli the 
gain per cent, of the first price added, or the loss per cerU..of the Jirst price 
subtracted, to 1 with the gain per cent, of the proposed price added, or 
with the loss per cent, of the proposed price suhtracted^ 

Note. — If the result by the last rule exceeds 1 .00, the excess is the gam 
per cent. ; but, if it is less than 1.00, the deficiency is the loss per cent. 

Examples for Practice. 

2. Sold a quantity of oats at 28 cents per bushel, and gained 
12 per cent. ; what per cent should I gain or lose, if I were to 
|ell them at 24 cents per bushel ? 

3. S. Rice sold a horse for $ 37.50, and lost 25 per cent. ; 
what would have been his gain per cent if he had sold him for 
$75.? 

4. S. Phelps sold ^ quantity of wheat for $ 1728, and took 

252. What is the first rule for finding what gain or loss is made by selling 
goods at another price when the selling price and rate per cent, are given ? 
The second rule ? If the answer exceeds 1 00 what is the excess ? If it it 
less than 1 .00, what is the deficiency ? ' 
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a note payable in 9 montha without interest and made 10 per 
• cent. \)n his purchase ; what would haye been his gain per cent 
if he had sold it to James Wilson for $ 2000 cash ? 



\ 



MISCELLANEOUS EXEBCISES. 

1. A horse that cost $ 84, having been injured, was aold t>r 
75.60 ; what was the loss per cent. ? 

\. 

2. Sold a horse for $ 75.60, and lost 10 per cent, on the cost; 
ut, if I had sold him for $ 97.44, what per cent, should I have 
lined on the cost of the horse ? 

8. M. Star sold a horse for $97.44, and gained 16 per cent. ; . 
lat would have been his loss per cent if he had sold the horse 
v$ 75.60, and what his actual loss ? 

^ If I buy cloth at $ 5 per yard, on 9 months' credit, for what 
\I sell it per yard for cash to gain 12 per cent ? 

'&. Pemberton bought a hogshead oC molasses, containing 

^ons, for $ 40 ; but 20 gallons having leaked out, for what 

t sell the remainder per gallon to gain 10 per cent on hia 

e? 

I. Jones sells flour, which' cost him $5 per barrel, for 
per barrel; and J. B. Crosby sells coffee for '14 cents per 
•which cost him 10 cents per pound; which makes the 
vpercent.? 

. Gordon bought 160 gallons of molasses, but having sold 

jailons, at 30 cents per gallon, to a man who proved a bank- % 

and could pay only 80 cents on the dollar, he disposed of 

'^ainder at 35 cents per gallon, and gained 10 per cent on- 

# J^jhase ; what was the cost of the molasses 2 

>. Bugbee bought a horse for $75.60, which was 10 per 
ess than his real value, and sold him for 16 per cent more 
is real value ; what did he receive for the horse, and what 
it did he make on hjs purchase ? 

meft-chant bought 70 yards of broadcloth that was If 
•de, for $ 4.50 per yard, but the clotJi having been wet, 
It shrunk 5 per cent in length, and 5 in width; for what must 
the cloth be sold per square yard to gain 12 ^er cenU^ 
22 
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PARTNERSHIP, OR COMPANY BUSINECS. 

253. Partnenhip is the association of two or more persons in 
business, with an agreement to share the profits and losses. 

Partnen are the persons associated in business. 

Company, or FinQy is the name of the business assodadon. 

Capital, or Joint Stock, is the money or property invested in the 
company or firm. 
The BiTidcad is the profit or gain on the shares of the capitaL 

254. To j5nd each partner's share of the proj&t or loss 
when each one's stock is employed the same time. 

Ex. 1. John Smith and Henry Gray enter into partnership for 
three years; Smith puts in $4000, and Gray $2000. They 
gain $570. What is each man's share of the gain ? 

Ans. Smith's gain, $ 380 ; Gray's gain, $ 190. 

OPERATION. 

$ 4 0, Smith's stock, ^g^g = §, Smith's part of the stock. 
$ 2 0, Gray's " f S§g == ^, Gray's part of the stock. 

$ 6 0, Whole stock. 

Then § of $ 5 7 0, the whole gain, -= $ 3 8 0, is Smith's share of 

' the gain. 
And i of $5 7 0, « « »= $ 1 9 0, is Gray's share of 

^ the gain. 

Proof, $ 5 7 

Since $ 4000 -(7 $ 2000 = $ 6000 is the whole stock, Smith's part of 
the stock is |^ = f ; and Gray's part, |MJ = f Then, since each 
man's gain must correspond to his stock, |^ of $570^ or. $380, is 
Snath's share of the gain ; and |^ of $ 570, or $190, is Gray's share c^ 
the gain. ^ 

OPEBATION BY PROPORTION. 

$6000:$4000::$570:$38 0, Smith's gain. 
$6000:$2000::$570:$19 0, Gray's gain. 

253. What is partnership ? What are the persons associated called ? 
What is the association called ? What the property invested ? What the 
profit or loss? 
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KuLE 1. — Multiply the whole gain or loss hy the fractions denoting 
each f^rtner^s part of the whole stocky and the products wiU be the respeC" 
tive shares of the gain or loss of each partner. Or, 

Rule 2. — Ast?te whole stock is to each partner's stocky sots the whole 
gain or loss to each partner's gain or loss. 

Examples for Practice. 

2. Three merchants, A, B, and C, engaged in trade. A put 
in $ 6000, B put in $ 9000, and C put in $ 5000. They gain 
$ 840. What is each man's share of the gain ? 

3. A bankrupt owes Peter Parker $8750, James Dole $3610, 
and James Gage $ 7000. His effects, sold at auction, amount to 
$ 6875 ; of this sum $ 375 are to be deducted for expenses, &c 
What will each receive of the dividend ? 

4. A merchant, •failing in trade, owes A $500, B $386, C 
$ 988, and D $ 126. His effects are sold for $ 100. What will 
each man receive ? 

5. A, B, and C, engaged in trade. A put in $ 700, B put in 
$ 300, and C put in 100 barrels of flour. They gained $ 90 ; 
of which sum C took $30 for his part; what will A ^d B re- 
ceive, and what was C's flour valued per barrel? 



255i To find each partner's share of the profit or loss, 
'when the stock is employed unequal times. 

Ex. 1. Josiah Brown and George Dole trade in company. 
Brown put in $ 600 for 8 months, and Dole put in $ 400 for 6 
months. They gain $ 60. What is each man's share of the 
gain? 

OPERATION. 

$ 6 X 8 «= $ 4 8 for 1 month. 
$ 4 X 6 — $2400 for 1 mohtli. 

$7200 
^|o J s» ^, Brown's share in the partnership. 
?M^ = i, Dole's share in the partnership. 
§ of $ 60 = $ 40, Brown's gain ; ^ of $ 60 « $ 20, Dole's gain. 

254. The rale for finding the shares of profit or loss when the stock is 
employed the same time ! 
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$600 for 8 inonths is tbe sftine as S 600 X 8BS4800fof 1 immtb, 
because $4800 would gain as much in 1 month as $ 600 in 8 mgntfas; 
and $ 400 for 6 months^ is the same as $ 400 X 6 = S 2400 for 1 month. 
The question then is the same as if Brown had put in $ 4800 and Dole 
$ 2400 for 1 month each. The whole stock would then be $ 4800 + 
$ 2400 ss $ 7200, and Brown's share of the gain would be f§gg :=| 
of $60 = $40; and Dole's share, ^^ = J of $ 60 = $ 20. 

OPERATION BY PROPORTION. 

$4800 $7200: $4800:: $60:$4 0, B's share. 
$2406 $7200:$2400::$60:$20, D'sshare. 

^7200 

BuLE 1. — Multiply each partner^s stock hy the time it toas in trade, 
and consider each product a numerator^ to be written over the sum of the 
products, as a common denominator. Then multiply the whole gain or 
loss hy each o/ these fractions, and the product ujill be the respective shares 
of the gain or loss of each partner. Or, 

BuLE 2. — Multiply each partner^s stock by the time it wexs in trade; 
dien, as the sum of these products is to each product, so is the tohole gain 
or los9 to each partner^s gain or loss. 



Examples for Practice. 

2. A, B, «nd C trtide in company. A put in $ 700 for 5 
months ; B put in $ 800 for 6 months ; and C put in ^ 500 ifor 
10 months. They gain $ 399. What is each man's share of the 
gain? 

3. Johnson, Hyde, and Tylei: enter into business, tinder tJi%* 
firm' of Johnson, Hyde, & Co. Johnson put in at first $ 1000, 
and at the end of 6 months 1 500. 'Hyde put in at first $ 80O, 
and at the end of 4 months $ 400 ; but, at the end of 10 months, 
he withdrew $500. Tyler put in at first $ 1200, and at the end 
of 7 months $ 300, and at the end of 10 months $ 200. At the 
end of the year they found their net gain to be $ 1000. What is 
ea<;h man's share ? 

4. George Morse hired bf William Hale> of Haverhill, a horse 
and chaise for a ride to Newburyport, for $ 3.00, with the privi- 
lege of one person's having a seat with him. Having rode 4 

255.^ What are the rules for finding the shares of profit or loss when the * 
stock is employed for unequal times ? Why do you multiply each man's 
stock by the time it was in trade ? 
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miles, he took in John Jones, and carried him to Newburyport, 
and brought him back to the place from which. he took him. 
What share of the expense should each pay, the distance from 
Haverhill to Newburyport being 15 miles? 

5. J. Jones and L. Cotton enter into partnership for 1 year. 
January 1, Jones put in $ 1000, but Cotton did not put in any 
until the first of April. What did he then put in, to have an 
equal share with Jones at the end of the year ? 

6. S, C, and D engage in partnership, with a, capital of $ 4700. 
S's -stock was in trade 8 months, and his share of the profits was 
$ 96 ; Cs stock was in the firm 6 months, and his share of the 
gain was $ 90 ; D's stock was in the firm 4 months, and his gain 
was $80. Required the amount of stock which each had in 

^^^^^- (S's stock $ 

Ans. •< C*s stock $ 
( D's stock $ 

7. A, B, and C engage in trade. A put in $ 300 for 7 months, 
B put in $ 500 for 8 months, and C put in $ 200 for 12 months ; 
they gain $ 85 ; what share of the gain dpes each receive ? 



* 8. A and B engage in trade, with $500. A put iii his stock 
for 5 months, and B put in his for 4 months. A gained $ 10, 
and B gained $ 12 ; what. sum did each put in? 

9. A and B trade in company. A put in $ 3000, and at the 
end of 6 months put in $ 2000 more ; B put in $ 6000, and at 
the end of 8 months took out $ 3000 ; they trade one year, and 
gain $ 1080 ; what is each man's share of the gain ? 

10. . Four men hired ar pasture for $ 50. A put in 5 horses 
for 4 weeks ; B put in 6 horses for 8 weeks ; C put in 12 oxen 
ibr 5 weeks, calling 3 oxen equal to 2 horses ; and D put in 3 
horses for 14 weeks. How much ought each man to pay ? 

• 
11. A, B, and C contract to build a piece of railroad for 
$ 7500. A employs 30 men 50 days ; B employs 50 men 36 
days ; and C employs 48 men and 10 horses 45 days, ea<;h horse 
to be reckoned equal to one man, and he is also to have $112.50 
for overseeing the work. How much is each man to receive ? 

22* 
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CURRENCIES. 

256« The Cnmncy of a state or coontrj is its money or cir- 
culating medium of trade. 

In the United States, the gold, silver, and copper coins of the 
country, foreign -coins whose value has been fixed by laW, and 
bank-notes, redeemable in specie, pass as money. 

The legal Tender^ in this country, in payment of debts. Is gold 
and silver, 

. The Intrtrmc Vahie of foreign coins is their mint value, or 
that depending upon the weight and purity of the metal of wKich 
they are made; their Commercial Value is. the price they will 
bring in the market, and their Legal Value is that fixed by law. 

The value of some foreign coins, as fixed by present laws oi 
,the United States, is shown in the following 



TABLE OF FOREIGN CURRENCIES. 



Poiind Ster. of Gi Britain, $ 4.84 
Pound Ster. of Br. Prov., ^ 
Nova Scotia, N. Bruyis., "• 
Newfoundland, and Can.,' i 
Dollar of Mexico, Peru,' 
Chili, and Cen. America, ' 
Specie Dollar of Sweden '• 
and Norway, y 

Specie Dol. of Denmark, 
Bix Dollar of Bremen, 
Rix Dollar, or Thaler, of ^ 
Prussia and Northern V 
States of Germany, ) 
Ruble, silver, of Russia, 
Guilder of Netherlands, 
Florin of Netherlands, 
Florin of South of Germany, 



4.00 



1.00 

1.06 

1.05 
.78| 

.69 

.75 

.40 
.40 
.40 



Otmce of Sicily, $' 

Pagoda of India, 
Tael of China, 
Milrea of Portugal, 
Milrea of Azores, 
Ducat of Naples, 
Rupee of Bntish India, 
Marco Banco of Hambuiv, 
Franc of France and Bel., 
Livre Toumois of France, 
Leghorn Xivre, 
Lira of Lombardy, Vene- > 
tian Kingdom, - ) 

Lira of Tuscany, 
Lira of Sardinia. 
Real Plate of Spain, ■ 
Real Yellon of Spain, 



2.40 
l.b4 
1.48 
1.12 

If*- 
.80 

-44i 

.85 

.18 

.18 

.16- 

.16 

.16 

•ISA 

.10 
.06 



The legal currency of this country, previous to 1786, was 
sterling money, or that of pounds, shillings, and pence. On the 
adoption of the currency of dollars and cents, there were in 
circulation colonial notes, or bills of credit, which had depre- 
ciated in value. This depreciation being greater in some seo- 



256. What is currency ? What pass for money in the United States 1 
What is the intrinsic value of foreign coins ? The commercial value ? 
The legal value? Mention some of the foreign coins whose value has been 
fixed by law. What was the currency of this country previous to 1786 % 



ia<5lis thftn In others, gave rfee flo the ir£b:{Rli^n, in the States, bs to 
the number of shillings equivalent to a dollar, as showh in the 
following 

TABLE. 

(NewEng.States,1 
Virginia, - 1 ^ 6s. = -A £, called New Eng. currency ; 
Kentucky, [ of which l£ « S 3J ; Is. «« 16| cts. 
Tennessee, J. 
(NewYork, • "j • 
Ohio, 1 =« 8s. = *£, called l^ew York currency; . 
Michigan, [of which l£ » $ 2^ ; Is. » 12^ cts. 
North Carolma, J 
(" Penny Ivania, 1 
New Jersey, I = 7s. 6d. = | £ , called Pennsylvania cur- 
Delaware, f rency; of which l£ ««S2|; l8.«« ISicts. 
^Maryland, J 
-, - . j Georgia, ) =48. 8d.=s^£, called Greorgia currency; 
^ ^ ™ t South Carolina, f of which l£ = $ 4^ ; Is. =« 21f ctB. 

. f Canada, 1 

-. - . J Nova Scotia, ! =6s. = ^£, called Canada currency; of 
^^ ^'S New Brunswick, [which l£ =$4; Is. = 20 cts. 

(^Newfoundland, J 

( ) =» 4^8. =>^£, called English or Ster- 

$ 1 in -< Great Britain, >- ling money ; of which l£ »» $ 4.84 ; Is. 

m 

The old currencies of the States are no longer used m keeping accounts, 
yet the price of articles is still named by some traders in the oM currency 
of their State. 

REDUCTION. • ' 

* 257. Bednetion of dnmnciei is the process of finding the value 
of the denominations of one currency in the denominations of 
another. 

248. To reduce old State Cturencies to United States 
money. 

Ex. 1. Beduce 18£ 158. 6d. New England cnrrency to United 
States money. Ans. $ 62.58^. 

oPKRATioH. We first reduce the shillings and 

18£ 15s. 6d. =-» 18.775£. pence to the decimal of a j^und 

lft775 -:.JL-.J;fi2 5Ri (^^^- 188), and annex it to 

l».//d -n T^ — ^ b^.oe^. ^^ pounds; we then divide the 

256. What gave rise to the variation in the old currency of th\& <!fi?»!&c^\ 
Repeat the table; How are the old oidaceiUi(as& o^ !Q&a ^^\JWk \tfy« -qsrJvN 
257. What is redaction of currencifes 1 
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Bum by A, because 6s., or a dollar in this currency, is ^ of a pound. 
Hence the 

Rule. — Divide the given sum expressed in pounds and decimals of a 
pound J by the value of%l expressed in a fraction of a pound. The quo- 
tient mil be the value in dollars. 

Examples fob Practice. 

. 2. Change 144£ 7s. 6d. of the old New England currency to 
United States moftey. 

3. Change 74£ Is. 6d. of the old currency of New York to 
United States money. 

4. Change 129£ of the old currency of Pennsylvania to 
United States. money. 

5. Change 84£ of the old currency of South Carolina to 
^United States money^ 

6. Change 144£ 4s. of Canada and Nova Scotia currency to 
United States money. 

7. Change 257£ 8s. 6d. English or sterling money to United 
States money. 

259. To reduce United States money to old State cur- 
rencies, • 

Ex. 1. Reduce $ 152;625 to old New England currency. 

Ans. 45£ 15s. 9d. 

OPERATION. Since 6s., or a dollar, in this cujv 

152.625 X T% = 45.7875£.- rency, is ^ of a pound, we multiply^ 

45.7875£ = 45£ 15b. 9d. ^^^-^ Ti* S'S^ '^1 

pence. (Art. 189.) 

Rule. — MuUipty the given sum expressed in dollars by the value of 
S 1 expressed in a fraction of a pound. The product-unll be the value in 
pounds. 

Examples for Practice. 
2. Change $ 481.25 to the old currency of New England. 



259. How do yoa reduce United States money to pounds, ghillings, 

Since, and farthings, New England currency? Why multiply hy ■^£ ? 
ow would you red^ice United States money to pounds, &c., Ohio cur- 
rency 1 How, to Pennsylvania currency? The general rule? The rule 
for reducing United States money to pounds, shillings, pence, and farthings, 
of the different currencies 1 



I 



EXCHANGE. 261 

8. Qiange $ 185.18f to the old cmrencj of New Yoric. 

4. Change $ 344 to the old currency of Pennsylvania. 

5. Change $360 to the old currency of South CarolinlEu 

6. Change $ 576.50 t6 Canada and Nova Stotia currency. 

7. Change $ 1245.937 to Ei^lish or ittisrhng money. . 

260t To reduce any foreign currency to United States money, 
and United States motfey to any foreign currency, when the 
value of a unit of tfce currency is known (Art 256). 

MtdHplyor divide, as «fe dose may require^ by the value of the unit of 
ihe given currency expressed in United States money. ^ 

ExAJkfPLEs FOR Practice. 

Ex. i; Reduce 123 rubles, silver^ of Rudsia, to United States 
money. 

2. Reduce $ 27.dO to francfei. 

3. What is the value of 121 thalers of Prussia in United 
States money ? 

/ 

4. What is the value of $ 165.20 in florind ? 

5. A merchant purchased tea in China to the amount of 216 
taels. What did it cost in United States money ? 

6. How many reals, plate of Spain, are equal to $ 5137.90 ? 



EXCHANGE. 



Hit 9 Sxebangf, in commerce, is the paying or receiving of 
money in one place for an equivalent sum in another, by means 
of DrafU or BiUs of Exchange. 

260. Ilow do you rednce any foTe\g;ii cwwiiic^ \oTiTC\\ft\^\»»»\svsiT«^^'«^ 
Vnited States money to any foreign currcttcy '\ — ^\. 'WwqX.Sa «!wSa»2a!«*^ 
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A Bill iA Exchange is a written order, to some person at a dis- 
tance, to pay a certain sum, at an appointed time, to another 
person, or to his order. 

The Maker or Drawer of a bill is the person who draws it. 

The Bayer^ Taker, or Bemitter of a bill is the person for whom 
it is^rawn* 

The Drawee is the person on whojn it is drawn ; who is also 
called the acceptoTy after he has accepted it. 

The IndorKr of a bill is the person who indorses it, 

The Holder or Possessor of a bill is the person in whose legal 
possession the bill may be at any time. 

Exchange is at par when a certain sum, at the place from 
which it is remitted, will pay^ui equal sum at the place to which 
, it is remitted. 4 . 

It is said to be at a premium, or ahotfB par, when the balance 
of trade is against the place from which the bill is remitted ; and 
helow par when the balance of trade is in favor of the place from 
which the bill is remitted. 

INLAND BILLS. ^ 

262. An Inland Bill of Exchange, or Draft, is one of which the 

drawer and drawee are both residents of the same country. 

263. To find the cost of an inland biil, or draft. 

Add to the face of the bill, or draft, the amount of premium^ or sttb- 
tract from thejace of the bill, or draft, the amount ofdiscounL 

Examples for Practice. 

Ex. 1. What is tlie cost of the following bill of exchange, or 
draft, at 1 j- per. cent, discount ? Ans. $ 445.22. 

$ 452. Boston, March ^ 1856. 

At sight, pay to WlUiam Dura, or order, four hundred and 
fiftij'tvyo doUars, value received, and charge the same to my ao' 
count Edwin Danton. . 

To Lewis Fontbnat, 

Merchant^ New Orleart^. - 

2. A merchant in Chicago purchased a bill on New York for 
$ 1164, at 1 per cent, premium ; what did he pay? 
.^ Ans. $ 1175.64. 

261. What is a bill of exchange? Who is the maker, or* drawer, of a 
bill ? The buyer, taker, or remitter ? The drawee ? The indorser ? The 
holder, or possessor ? * When is exchange at par \ When at a premium % 
When at a discount? — 262. What is an inland bill, or draft ? — 263. How 
do you find the yalae of an inland bill, or draftl 
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3. What costs a bill on Burlington, Iowa, for $ 4000, at 2} per 
cent, discount? 

4. What costs a bill on Buffalo for $ 450, at f of 1 per cent, 
discount ? 

5. What costs a drafl from the Girard Bank, Philadelphia, on 
the Bank of Commerce, Boston, for $ 2517.70, at ^ of I per 
cent, premium ? 

FOREIGN BILLS. 

264. A Foreign Bill of Exchange is one of which the drawer 
and drawee are residents of different countries. 

Foreign bills are usually drawn in sets; that is, at the same 
tiriie there are drawn two or more bills of the same tenor and 
date, each containing a condition that it shall continue payable 
only while the others remain unpaid. 

Note. — Each bill of a set is remitted in a different manner, in order to- 
guard against loss or delay ; and when one of the set has been accepted and 
paid, the others become worthless. 

EXCHANGE ON ENGLAND. 

265. The exchange value in the United States of the pound 
sterling of Great Britain, is that of its former legal value, $ 4| 
s=x $ ^^ = $ 4.44|. »The commercial value is generally about 
9 per cent, more than this exchange, or nominal par value. 

. Thus, nominal par value being = $ ^•44f . 

To which we add 9 per cent, premium, «-= .40 



The commercial par value wiU be =* $ 4.84f . 

Therefore, when the nominal exchange between the United 
States and Great Britain exceeds^ 9 per cent premium, it is 
above commercial par ; when less, it is below that par. 

Note. — The intrinsic or mint value of a poond sterling accdrding to the 
pure nuetal in an English sovereign, is $4,861, so that sterling monej is 
actual par when it is quoted at 9f per cent. premium. 

266. To find the cost of a bill on England. 

* Ex.* 1. tVTiat should be paid for the following bill at 9^ per 
cent, premium ? Ans. $4866.66f. 

264.. What is a foreign bill of exchange ? Hqw are foreign bills usually 
drawn? Why? — 26S. What is the exchange value of the pound 8terUs\^ 
of Great Britain, in United States money 1 Ho^ tiofta^aKA ^£>lSsBt ^x^^a.*^^ 
commercial par value ? 
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Exchange for £ 1000. New York, May 16, 1856. 

Uiirty days after sight of this first of exchange {second and 
third of the same tenor and date unpaid) , pay J, W. Ifathawcq 
Sf Co., or order, London, one thousand pounds sterling, vahte 
received, and place the same to my occcfunL 

To Baxes, Baring, & Co., London. Rufus "W. Ejng. 

OPERATION. 

$^ X 1.095 — $ 4.8661 ; 1000 X 4.866| « $ 4866.66f 

We multiply $^, the nominal value of a pound, by 1.095, the 
given rate, decimaUj expressed, and obtain $ 4.8 6 6f as the cost 
of a pound at that rate; and 1000 multiplied bj the number 
denoting this cost gives $ 4866.66f as the cost of the bilL 

BuLE. — MuUiply the face of the bUl hy the cost of one pound at the 
given rate of exchange, and the product toiU be the cost in dollars. 

Note. — When there ave in libe eiven ram, shillings, pence, or fiuthings, 
they must be reduced to a decimal of a pound. 



Examples fob Practice. 

2. A merchant in Boston wishes to purchase a bill of 572£ 
10s., on Liverpool, the premium being 8 J per cent ; what will it 
cost him in dollars and cents? 

3. If J. C. Sherman, of Chici^, should remit to London 
1200£, exchange being at 9^^ per cent, what will be the cost of 
the bill in United States money ? 

267. To find the face of a bill on England, which can 
be purchased for a given sum. 

Ex. 1. When exchange is at 9 j- per cent premium, what wiH 
be the amount of a bill qu LoAdon wbiQh, I C9n purchase for 
$4866.66f? 

OPERATION. 

$ V^ X 1-095 « $ 4.866J ; 4866.66| ^ 4.866f — lOOOJS, 

266. The rule for finding the cost of a bill on England in United States 
currency? — 267. The rule for finding the face gf a hill on England, which 
can be purchased for a given sum of United States currency ? 
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We find, as by Art 266, the cost o£ one poand al the given 
rate of exchange. ThQ ^ven sum, $ 4866.66§, we diyid# hj 
the cost of one pound, and obtaia 1000£ as the required £a£e of 
the bilL 

BuLE. — Divide the given sum by the cost of one pound at the given 
rate of exchange^ and tfie quotient toiU he the face of the Wl in pounds. 

Examples foe Peacticb. 

2. J. Reed, of Cmcinnati, proposes to make a reiAittance to 
Liverpool of $ 1640, exchange being at 8 J per cent premium ; 
what will be the face of the bill he can remit for that«imi ? 

3. A merchant wishes to remit $500 to England, exchange 
being at 10 per cent premium; what will be the face of the bill 
he can purchase for that sum ? 

EXCHANGE ON FEANCE. 

268. In France accounfe are kept in francs and centimes. 
The centimes are hundredths of a franc AU bills of exchange 
on France are drawn in francs, and are bought, sold, and quoted 
as at a certain number, of francs to the dollar. 

269. To find thq cost of a bill on France, 

Divide the face of thehiUby the cost of one doUar in Jrattcs^ and the 
quotient uM he the cost in dollars. 

Examples for Practice. 

Ex. 1. What must be paid', in United States currency, for a 
bill on Paris of 2380 francs, exchange being 5.15 francs per dol- 
lar? 

2. How many dollars will purchase a bill on Havre of 30000 
francs, exchange being 5.17J- francs per dollar? 

3. What is the cost of a bill on Paris of 62500 francs, ex- 
change being 5.12 £rancs per dollar? 

270. To find the face of a bill on Prance, which can be 
^ purchased for a given sum. 

* 268. How are accounts kept in Fiance I How are all bills of exchange 

on France drawn 1 — 269. How da you find the cost in United States car- 

rency'of a bill on France 1-*- 270. How do you find the face of a bill on 

Fraqce, which can be purchased ibr a givon sum of Uxuted &tatea Ia$^\^'^^ 

23 
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266 DUODECIMALS. 

Multiply (he given eum by the cost of one dollar in francs^ and ike 
prodtfct will be the face of the bill in francs. . ' . 

Ex. 1. Alfred Walker, of New York, pays $ 2500 for a bill 
on Paris, exchange being 5.12 francs per dollar. What was the 
face of the bill in francs ? 

2. When exchange on France is at. 5.13 francs per dollar, a 
bill of how many francs should- $ 700 purchase ? 

3. Morton and Blanchard, of Boston, wish to remit $ 675 to 
Paris, exchange being 5.16 francs per dollar; what will be the 
&ce of the bill of exdiange they can purchase with the money ? 



DUODECIMALS. 

271 • Bnodeeimals are a kind of compound numbers in which 
the unit, or foot, is divided into 12 equal parts, and each of these 
parts into 12 other equal parts, and so on indefinitely ; thus, y^j, 

Duodecimals decrease from left to right, according to a scale 
of 12 (Art 82 ; note). The different oixiers, or denominations 
are distinguished "from each other by accents, called indices placed 
at the right of the numerators. Hence the denominators are not 
expressed. Thus, • 

1 inch or prime, equal to -j^ of a foot, is written 1 in. or 1'. 

1 second « t^,. « « 1". 

1 third " ttVf • " " 1'"- 

1 fourth « j^^ ^ « 1'"'. 

TABLE. . 



12 fourths 


make V". 


12 seconds make 1'. 


12 thirds 


" 1". 


12 inches or primes ". 1ft. 



Note. — The foot expresses 12 linear inches, 144 square inches, or 1728 
cubic inches, according to the measure in which tiie duodecimal is employed. 

ADDITION AND SUBTRACTION. 

272. Duodecimals are added and subtracted in the 
same manner as compound numbers. 



271. What are duodecimals? How do duodecimals deci'ease from left to 
right 1 'How are the different denominations distin^^hed from each otherl 
•—272. How are duodecimals added and subtracted ? 
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Examples for . Practice. 

1. Add together 12ft. 6' 9", 14ft. T 8", 165ft. 11' 10". 

2. Add together 182ft. 11' 2" 4'", 127ft- T 8" 11'", 291ft. 5' 
11" 10'". 

, 3. From 204ft. 7' 9" take 114ft. 10' 6". ^ 

4. From 397ft. 9' 6" 11'" 7"" take 201ft. 11' 7" 8'" 10"". 

MULTIPLICATION AND DIVISION. 

273. The denominatioii of the product of any two duo- 
decimals. 

Ex. 1. What is the product of 9ft. multiplied by 3ft. ? 

OFERATION. 

9ft. X 3 = 27ft . 

2. What is the product of 7ft. multiplied by 6' ? Ans. 8ft. 6'. 

OPERATION. 

6' « ^ of a foot; then 7ft. x ylr *= f f "=* 42' ; 42' -f- 12 
«3ft..6'. 

3. What is the product of 5' multiplied >y 4'? Ans. 1' 8". 

OPERATION.^ 

5' ^ tS^j, and 4'« ^ ; then A X ^ = A^t- 20"; 20"« 1' 8". 

4. What is the product of 9' multiplied by 11'" ? 

• Ans. 8'" 8"". 

OPERATIOlf. 

9' « ^, and 11'" « ^hs ; then ^V X yi^y - yr/VW ^ ^9"" ; 
99"" -M2 = 8'" 3"". • 

Thus, feet multiplied by a number denoting feet produce feet ; feet, 
by primes produce primes; primes, by primes produce seconds, &c. ; 
and the several products are of the same denomination as denoted by 
the sum of the indices of the numbers multiplied together. Hence, 

When two numbers are multiplied together y the sum of their indices 
annexed to their product denotes its denomination. 

274, To multiply duodecimals together. 

Ex. 1. Multiply 8ft. 6in. by 3ft. 7in. Ans. SOft! 5' 6". 

273. How is the denomination of the product denoted '^VkKa. ^aa^saaxsasSs.^ 
are multiplied together 1 - 



268 DUODECDCALS. 

opEBATioH. ^o ^^ moltiply each of the terms in the jnoltt- 

« A /•/ pUcand by the V in the multipKer ; thus, 6' X 7' ^^ 

qJt ;:, 42'' = 3' and 6". Writing the 6" below, one place 

^^^ * to the right, we add the 3' to the product of 8ft. X 7' 

4ft. 1 1' 6" »= 59' = 4ft. and 11', which we write down. We then 

2 5ft. 6' multiply by the 8ft., thus: 6' X ? = 1^'= 1ft. and 
6'. We write the 6' under primes in the other 

3 Oft. 5' 6" partial product, and add the 1ft. to the product of 

^ the 8ft X 8, making 25ft, which we Write doiTn. 

The partial products being added, we obtain 30ft. 5' 6'^ 

Note. — Thp notation of feet, primes, seconds, &c., of the multiplier is 
retained in the operation to note the different order of units. 

BuLE. — Write (he miUtipUer wider th$ multiplicand, so that the same 
denominations shall stand in the same column. 

Beginning at the right hand, multiply each term in the mtdtiplicand hy 
each term of the multiplier , and give each term of the product the proper 
index, observing to carry 1 for every 12 from each hvoer denomination 
to the next higher. 

The sum, of the several partial products toiU he the product required. 

Examples for Peactice. 
2. Multiply 8ft. Sin. by 7ft, 9in. 
8. Multiply 12ft. 9' by 9fi. 11'. 

4. My garden is 18 rods long and 10 rods wide ; a ditch is dug 
round it 2 feet wide and 3 feet deep ; but the ditch not being of 
a sufficient breadth and depth, I have caused it to be dug 1 foot 
deeper, and, outside, 1ft. 6ifl. i^ider. How many solid feet- will it 
be necessary to remove ? 

5. I have a room 12 ^eet long, 11 feet wide, and 7^ feet high. 
In it are two doors, 6 feet 6 incites high, and 30 inches wide, 
and the -mop-boards are 8 inches high. There are 3 windows, 3 
feet 6 inches wide, and 5 feet 6 inches high; how many square 
yards of paper will it require to cover the walls ? 

275. To divide one duodecimal by another. 
Ex. 1. A certain aisle contains 68ft. 10' 8" of floor. The 
width of the floor being 2ft. 8',* what is its length ? 

oPKRATioir. We first divide the 68ft. by 

2ft. 8') 6 8ft. I'O' 8" (2 5ft^ 10' the divisor, and obtain 25ft. 

G 6ft. 8' ^0^ ^^® quotient. We multiply 

-■ ■■ the entire divisor by the 25, 

2ft. 2' 8'' and subtract the product, 66ft. 

2ft 2' 8" 8', froi© the corresponding por- 

tion of the dividend, and ob- 

274, The rule for the m\i\dp\\cat\ow o^ ^\wA^vnv^\ 
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tain 2fl. 2', to which remainder we bring down the 8'', and diyiding, 
we obtain 10' for the quotient Multiplying the entire ^visor by the 
10', we obtain 2ft. 2' 8", which subtract in like manner as before, 
leaves no remainder. Therefore, 25fl. 10' is the length of the aisle. 

Rule. — Find how many times the highest term of the dividend will 
contain the divisor. By this quotient multiply the entire divisor^ and 
subtract the product from the corresponding terms of the dividerid. To 
the remainder annex the next denomination of the dividend, and divide in 
like manner as before, and so' continue tUl the division is complete. 

Examples for Practice. 

2. What must be the length of a board, that is IfL 9in. wi^e, 
to contain 22ft. 2in. ? 

3. I have engaged E. Holmes to cut me -a quantity of wood. 
Jt is to be cut 4ft. Gin. in length, and to be " corded " in a ran^^e 
25GfL long. Required the bight of the range to contain 75 
cords. 



INVOLUTION. 

278« IflTOlntion is the process of finding anj power of a num- 
ber. 

A Power of a number is the prodyct obtained by taking the 
number, j& certain number of times, as a factor. The factor, thus 
taken, is called the root, or the^r*^ power. 

•TJie Index or Exponent of ajower is a small figure placed at 
the right of the root, indicating the number of times it is taken 
a? a factor. Thus, 6' indicates the second power of 6 ; 4', the 
third power of 4 ; and (§)*, the fourth power of §. 

The second power of a number is sometimes called its square ; 
the third power, its cube ; and the fourth power, its hi-quadraie. 

217. To raise a number to any required power. 

3 =3 8, the first power of 3, written 3 or 3'. 

3X3= 9, the second power of 3, written 3'. 

3X3X3=- 27, the third power of '3, *< 3«. 

3 X 3 X 3 X 3 « 81, the fourth power of 3, « 3*. 

3X 3 X 3X3 X 3=243, the fifth power of 3, « 3^ 

275. The rule.? — 276. What is Involution? A power 1 What is the 
nnmber called that denotes the>)wer1 Where is it ^la«»l'V — ^'V.'^^ 
tvhat is the index in each power equal I 
23* 
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B^ ex&mminff the terca^l powers of 8 in the examples given, we 
•ee thAt the isdex of each power is equal to the number of times S is 
used as a factor in the multiplications producing the power, and that 
the number of times the number is multaplied into itself ia one leas 
than the power denoted by the index. Hence the * 

Rule. — MvUijjly the given number hy itseifj as many times less 1, as 
there are tmtts in the exponent of the required power. 

NoTB 1 . — A firacdon may be raised to any power, by faiTolvln^ its terms. 
Thas, the second power of # is # X i == /f. 

NoTB 2. — A mixed number may be either rednoed to an improper 
fraction, or the fractional part reduced to a decimal, and then raised to the 
required power. 

Examples fob PRiLCTiCB. 



1. What is the 2d power of 6 ? 

2. What is the third power of 5 ? 
8. What is the 6th power of 4? 

4. What is the 4th power of -J ? 

5. What is the 5th power of 3 J? 

6. What is the 3d power of .25 ? 
- 7. What is the 1st power of 17 ? 
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*• 7. What is the 1st power < 

JI8, To raise a number to any required power without 
producing all the intermediate powers. 

Ex. 1. What is the 8th power of 4 ? Ans. 6553G. . 

OPSBATION. 
I S 8 8 + 84-9M 8 

4, 16, 6 4; 64X6-4X16— 655 36. 

We raise the 4'to the- 2d and to the 8d power, and write above each 
power its exponent We then^, add the exponent 3 to itself, and, in- 
creasing the smn by the exponent 2, obtain 8, a number equal to the 
power required. We next multiply 64, the power belonging to the ex- 
ponent 3, into itself, and this product by 16, the power belonging to the 
exponent 2, and obtain 65536 for the 8th power. 

BuLE. — Raise the given nurnber to any convenient number of powers, 
and write above each of the respective pouters its exponent. Then add 

277. The rule for raisings a number to any required power 1 How may a 
common fraction be raised to a required power ? How a mixed number ? 
— 278. What are the numbers placed ovef the several powers of 4 called, 
and what do they denote ? 
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togeOieir iuch eieponenii €u foUl make a number equoH to the required pouier^ 
repeating any one token it is mare convenient^ and the product of the pow- 
ers belonging to these exponents wiU he the required answer* 

Examples fob Pkactioil 

2. What is the 7th power of 5 ? 
8. What is the 9th power of 6 ? 

4. What is the 12 power of 7? 

5. What is the 8th power of 8 ? 

6. What is the 20th power of 4 ? 

7. What is the 30th power of 3? 



EVOLUTION. 

279« Svolntioii is the process of finding the root of a given 
power. It is the reverse of Involution. 

A loot of a pow^ is a number which, being multiplied into 
itself a certain number of times, will produce the given power. 
Thus 4 is the second or square root of 16, because 4 X 4: = 16 ; 
and 3 is the third or cube root of 27, "because 3 X 3 X 3 -= 27. 

Roots take the name of the corresponding power, thus ; 

The Second, or Sqnaie Boot) is that of a second power. 

The Tbild, or CabO Root, is that of a third power. 

The Fourth, or Blquodrale Boot, is that of a fourth power. 

Rational Boots are those roots which can be exactly found. 

Sard Boots are those which cannot be exactlj found, but ap- 
proximate towards true roots. 

Numbers that have exact roots are called perfect powers, and 
all other numbers are called imperfect powers. 

278. The rule for involving a number without producing all the inter- 
mediate powers ? — ^ 27&. What is Evolution ? What is a root 1 Erwa.'^VNa^. 
clues the root take its name % What are latVonal tooXa% %vtt^xwi\8»N 
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Roots are denoted by writing the cliaracter \/, called the 
rcutical sign, before the power, with the index of the root over it, 
or by a fractional index or exponent ; in case, however, of the 
second or square root, the index 2 is omitted. The third or ctibe 
>oot of 27 is expressed thus, ^ 27, or 271 ; the second or square 
root of 25 is expressed thus, \/ 25, or 251 ; and the square of the 
cube root of 27, or the cube root of the square of 27, is expressed 
thu^, 271. 

EXTRACTION OF THE SQUARE ROOT. 

280* The Square Eoot, or the root of a second power, is 
SQ called because the square or second power of any number 
represents the contents of a square surface, of which the root is 
the length of one side. 

281. To extract the square root of a number is to find such a 
factor as, when multiplied bj^itself, will produce the given^ num- 
ber, or it is to resolve the number into two equal factors. 

Roots of the first ten integers and their squares are : — 

1, 2, 3, 4,' 5, 6, 7, 8, 9, 10. 
1, 4, 9, 16, 25, 36, 49, 64, 81, 100. 

It will be observed that the second power or square of each of the 
numbers contains twice as many figures as the root, or twice as many 
wanting one. Hence, to ascertain the number of figures in the square 
root of a given number, , . 

Beginning at the right, point it off into as manyperiods as possible, of 
two^ figures each ; and there vM be as many figures in the root as tJiere 
are periods, . 

NoTB. — When the given number contains an odd n amber of figures, the 
. period at the left cai\ contain bat one figure. 

Ex. 1. I wish to arrange 625 tiles, each of which is 1 foot 
square, into a square pavement; what will be the length of one 
of the sides ? . ' Ans. 25 feet. 

OPERATION. We must extract the square root of 625 

6 2 5 C 2 5 Ang to obtain one side of the pavement, in 

j^ ^ ' * feet. (Art. 280.) 

— — Beginning at thie right hand, we point 

4 5)225 ofi* the number into periods, by placmg a 

2 2 5 point over the right-nand figure of each 

period ; and then find the greatest square 

279. How are roots denoted 1 "What is said of the index 2? — 280. What 
is meant hj the square root, and why is it so called 1 — 281 . What is meant 
by extracting the square root? How do you ascertain the ntunber of 
£gures in the square root of any number 1 



EXTRACTION OP THE SQUARE ROOT. 
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numbef in the left-hand period, 6 (hnndreds) to be 4 (hnndreds]), and 
that its root is 2, which we write in the quotient. As this 2 is in the 
place of tens, its value is 20, and represents the side of a square, 
the area or superficial contents of which are 400 square feet, as seen in 

Pig. 1. 

We now subtract 400 feet from 625 feet, * 
and have 225 feet remaining, which must be 
added on two sides of Fig. 1, in order that it 
may remain a square. We therefore double 
the root 2 (tens) or 20, one side of the square, 
to obtain the length of the two sides to be en- 
larged, making, 40 feet ; and then inquire how 
many times 40, as a divisor, is contained in 
the dividend 225, and find it to be 5 times. 
This 5 we write in the quotient or root, and 
also on the right of the divisor, and it repre- 
sents the width of the additions £ add F to the 
square, as seen in Fig. 2. 

The width of the additions multipliea by 40, the length of the two 
additions, makes Uie conl^nts of the two additions £ and F to be 
200 square feet, or 100 feet for each. The 

re G now remains to be filled, to complete 
square, each side of which is 5 feet, or 
equal to the width of E and F. We square 
5, and have the contents of the last addition, 
G, ec^ual to 25 s(}uare feet. It is on account 
of this last addition that the last figure of 
the root is placed in the divisor; for we thus 
obtain 45 feet for the length of all the addi- 
tions made, which, being multiplied by the 
width (5ft.), the last figure in the root, the 
product, 225 square *feet, will be the con- 
tents of the three additions, £, F, and G, 
and equal to the feet remaining after we 
bad found the first square. Hence, we obtain 25 feet for the length 
of one side of the pavement, since 25 X 25 as 625, the number 6t mes 
to be arranged, and equal to the sum of the several parts of Fig. 2 ; 
thus, 400 -+- 100 + 100 -f: 25 = 625. . 

This illustration and explanation is founded upon the principle, That 



aofeet. 



-FV. 2. 
25- feet. 



TTTo" 


«.l 


D 
20 
20 

400 


F 
20 
5 

100 



i 



25 feet. 



281. What is first done after dividing the number into periods? What 
part of Fig. 1 does this greatest square number represent ? What place does 
the figure of the root occupy, and what part of the figure does it represent ? 
Why do yott double the root for a divisor ? What part of Fig. 2 does the 
divisor represent ? What part does the last figure of the root represent I 
Why do you multiply the divisor by the last flffure of the root 1 What 
parts of the figure does the product represent ? Why do you square the last 
fiirnre of the root? What part of the figure does this square represent t 
What other way of finding the contents of the aildVdtnA ^^QraX\D:^i^^«ei$^:t^^& 
the parts separately by the width ? 
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Hie square of the sum of two numbers is equal to ike squares of the nuffh 
hers, plus twice their product. Thus, 25 being equal to 20 -(- 5, its 
square is equal to the squares of 20* and of 5, plus twice the product erf 
20 and 5, or to 400 -|- 2 X 20 X 5 + 25 = 625. 

• Rule. — Point off the gwen number into as many periods as possible 
of two figures each^ by putting a point over the place of units, another 
over the place of hundreds, and so on. 

Find the greatest square number in the left-hand period, writing the 
root of it at the rigJit-hand of the given number, after the manner of a 
quotient in division, for the first figure of the root Subtract this square 
number from the first period,' and to the remainder bring doum the next 
period for a dividend. 

Double the' root already found for a divisor, and find how often the 
divisor is contained in the dividend, exclusive of the rigJu-hand figure, 
and annex the result to the root for the second figure of it, and likewise to 
the divisor,* Multiply the diSisor with the figure last annexed by the 
figure annexed to the root, and subtract the product from the dividend. 
To the remainder bring down the next. period for a new dividend. 

• Double the root already found for a new divisor, and continue the oper- 
ation as before, tiU all the periods have been brought down. 

NoTB 1. — The left-hand period may contain but one figure. (Art. 281, 
Kote.) 

2. If the dividend does not contain the divisor, a cipher must be placed in 
the root, and also at the right of the divisor ; tlien, idfeer bringing down the 
next period, this last divisor most be used as the^divisor of the new divi- 
dend. 

3. When there is a remainder after extracting the root of a namber, 
periods of ciphers may be annexed, and the figures of the root thus obtained 
will be decimals. 

4. If the given number is a decimal, or a whole number and a decimal, 
.the root is extracted in the same manner as in whole numbers, except, ki 
pointing off the decimals, either alone or in connection with the whole num- 
oer, we place a point over every second figure toward the right, from the 
separatrisf , and fill the last period, if incomplete, with a cipher. 

5. The square root of any namber ending with 2, 3, 7, or 8, canoot be 
exactly found. 

Examples for Practice. 
2. What is the square root of 148996 ? 

* The figure of the root must generally be diminished by one or two units, 
on account of the deficiency in enlarging the square. 

2«1. The rule for extracting the square root ? What is to be dgne if the 
dividend does not contain the divisor? "WJiat must be done if there is a* 
remainder after extracting the root ? What do you do if the given number 
is a decimal ? Of what numbers can the exact square root not be found ? 



\ 
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OPERATION. 

148996(386 
9 



68)589 
544 

766)4596 
4596 

8. What is the square root of 516961 ? 

4. What is the square root of 182329 ? 

5. What is the square root of 23804641 ? 

6. What is the square root of 10673289 ? 

7. What is the square root of 20894041 ? • 

8. What is the square root of 42025 ? 

. 9. What is the square toot of 1014049 ? 

10. What is the square root of 538 ? 

11. What is the square root of 71 ? 

12. What is the square root of 7 ? 

13. What is the square root of .1024? 
. 14. What is the square root of .3364 ? 

15. What is the square root of .895 ? 

16. What is th6 square root of .120409 ? 

17. What is the square hwt of 61723020.96 ? 

18. What is the square root of 975460423716? 

• 

282. If it is required to extract the square root of a common 
fraction^ or of a mixed number^ the mixed number must be re- 
duced to aii^ improper fraction ; and ii* both cases the fractions 
must be reouced to their lowest terms, and the root of the nu- 
merator and denominator extracted. 

NOTB. — When tiie exact root of the terms of a fraction cannot be fbnnd, 
it must be redaced to a decimal, and the root of the decimal extracted. 

Examples for Practice. 

. 1. What is the square root of //g- ? 

2. What is the square root of iff ? 

3. What is the square root of Hfi"? 

4. What is the square root of i^^^? 

5. What is the square root of 60y^ ? 
' 6. What is the square root of 28^ J ? 

382. What do yoa do when it is required to .extract the sqnare root of a 
common fraction, or of a mixed number ? 
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7. What is the square root of 47^J? 

8. What is the square root of f f ? 

9. What is the square root of 83§? 

10. What is the square root of 121|J ? 

11. What is the square root of ^I ? 

12. What is the square root of -I?^ ? 

1667^ 
APPLICATION -OF THE SQUAKE BOOT. 

28S« Th^square root may be applied to finding the dimensions 
and areas of squares, triangles,' circles, and other sur&oes. 

1. A general has an arm^r of 226576 men ; how manj must he 
place rank and file to form them into a squi^ ? 

2. A gentleman purchased a lot of land in the form of a* 
square, containing 640 acres ; how many rods square is his lot ? 

8. I have three pieces of land; the first is 125 rods long, and 
53 wide ; the second is 62^ rods long, and 34 wide ; and the 
third contains 37 acres ; what will he the length of the side of 
a square field whose area will be equal to the three pieces ? 

4. W. Scott has two house-lots ; the first is 242 feet sqyare, and 
the second contains 9 times the area of the first ; how manj feet 
square is the second ? . 

5. There are two pastures, one of which contain^ 124 acres, 
and the area of the other is to the former as 5 to 4; how many 
rods square is the latter ? 

6. I wish to set out an orchard containing 216 fruit-trees, so 
that the length shall be to the breadth as 3 to 2, and the distance 
of the trees from each other 25 feet ; how many trees will there 
be in a row eacli way, and how many square feet of ground will 
the orchard cover ? 

284« A Triangle is a .figure having three sidea and three 
angles. 

A Right-angled Triangle is a figure having tbx«e sides and three 
angles, one of which is a right angle* 

S83.* To what may the square root be applied 1 — 294. What is a trittogla? 
What is a right-angled triaiigle ? 
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In the triangle, A B G, tlie angle at B is a 
right angle ; the longest side, A C, the hypoth- 
enuse; the side, AB, on which the triangle 
stands, the hose ; and the side, B C, perpen- 
dicular to the base, the perpendicular, 

285* In every right-angled triangle, the square of the ht/pothe" 
nuse 18 equal to the sum of the squares of the base and perpendic" 
uUxr. 
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It will, be seen, by examining this dia- 
gram, that the large square, formed on the 
hypothenuse A C, contains the same number 
of small squares as the other two counted 
toget&er. 



286. To find the Hypothenuse, the base and perpen- 
dicular being given. 

BuLE. — Add the square of the lose to the square of ihe perpendicu- . 
lar, and extract the square root of the sum. 

287. To find the Perpendicular, the base and hypoth- 
. enuse being given. 

BuLE. — Subtract the square of the base from the square of the hy- 
pothenuse, and extract the square root of the remainder. , 

288. To find the Base, the hypothenuse and perpen- 
dicular being given. 

. Rule. — Subtract the square of the perpendicular from the square of 
the hypothenuse, and extract the square root of the remainder. 

Examples for Practice. 

1. What must be the length of a ladder to reach to the top of 
a house 40 feet in bight, the bottom of the ladder being placed 9 
feet from the siQ ? Ans. 41 feet 

284. What is the longest side called ? What the other two ? — 285. How 
does the square of the hypothenuse compare with the base and perpendicular? 
How does this fact appear from Fig. 2 7 — 286. The rule for finding the 
hypothenuse 1 — 287. What for finding the perpendicuUr 1 — 288. What for 
finding the base ? 

24 
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2. Two vessels sail from the same port ; one sails due north 
860 miles, and the oXher due east 450 miles; what is their di^ 
tance from each other ? 

8. The hypothenuse of a certain right-angled triangle is 60 
feet, and the perpendicular is 86 feet ; what is the length of the 
hase? 

4. A line drawn from the top of the steeple of a certain meet- 
ing-house to a point at the distance of 50 feet on a level from the 
base of the steeple, is 120 feet in length; what is the hightof 
the steeple ? 

5. The hight of a tree on an island in a certain river is 160 
feet The base of the tree is 100 feet on a horizontal line jfrom 
the river, ismd is elevated 20 feet above its surface, A line ex- 
tending from the top of the tree to the further shore of the river 
is 500 feet Required the width of the river. 

6. On the edge of a perpendicular rock, whose base is 90 feet, 
on a level, from a certain road that is 110 feet wide, there is a 
tower 160 feet high; the length of a line extending from the 
top of the tower to a point on the opposite side of the road is 300 
feet What is the elevation of the base of the tower above the 
road? 

7. John Snow's dwelling is 60 rods north of the meeting- - 
house, James Briggs's is 80 rods east* of the meeting-house, 
Samuel Jenkins's is 70 rods south, and James Emerson's 90 rods 
west of the meeting-house ; how far M'ill Snow have to travel to 
visit his three neighbors, and then return home ? 

8. A certain room is 24 feet long, 18 feet wide, and 12 feet 
high ; required the distance from one of the lower comers to an 
opposite upper corner. 

289i A Circle is a plane figure bounded hj a curved line, every 
part of which is equally distant from a point called the center. 

The CtrcomfBrenee or Periphery of a circle is the 

Hne. which bounds it * 

The Biameter of a circle is a line drawn through 
the center, and terminated by the circumference ; 
as AB. 




289. What is a circle 1 The drcomference of a circle ? The diameter ? 



APPUCATION OF THE SQUARE ROOT. 279 

290« -4^ CIRCLES are to each other as the squares of their dt- 
ambers, semi'diameters, or circumferences. 

AU similar triangles and other rectilineal figures are 
to each other as the squares of their corresponding sides. 

291. To find the side, diameter, or circumfebence of a 
surface, which is similar to a given surface. 

Rule. — State the question as in Proportion, and square the given 
sidesy diameters, or circumferencesy and the square root of the fourth term 
of the proportion wiU he the required anstoer, 

292, To find th% area of a surface which is similar to 
a given surface. 

"Rule. — State the question as in Proportion, and square the given 
sides, diameters, or circmnferences, and the fourth term of the proportion 
is (lie required answer. 

Examples for Practice, 
Ex. 1. I have a triangular piece of land containing 65 acres, 
one side of which is 100 rods in length ; what is the length of 
the corresponding side of a similar triangle containing 32 j- acres ? 

Ans. 70.71-1- rods. 

• OPERATION. 

6 5 : 32^:: 1 OO'^: 5000; ^/^ = 7 0.7 1+ rods. 

2. I have a hoard in the form of a triangle ; 'the length of one 
of its sides is 1 6 feet My neighbor wishes to purchase one half 
the board; at what distance from the smaller end must it be di- 
vided parallel to the base ,or larger end ? 

3. There is a triangular piece of land, the length of one side 
of which is 11 rods; required the length of the corresponding 
side of a similar triangle containing three times as much. 

4. The diameter of a circle is 6 feet, and its area is 28.3 feet ; 
what is the diameter of a circle whose area is 42.5 feet ? 

5. If an Anchor, wjiich weighs 20001b., requires a cable 3 
inches in diameter, what should be the diameter of the cable, 
when the anchor weighs 40001b. ? 

6. A rope 4 inches in circumference will sustain a weight of 
10001b* ; what must be the circumference of a rope that will 
sustain 50001b. ? ' . . 



290. What ratio do circles have to each other ? — 29 1 . The rule for finding 
the side, diameter, &c., of a surface similar to a given surface ? — 292. The 
rule for finding the area of a surface similar to a given surface ? 
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7. There is a triangle containing 72 squares rods, and one of 
its sides measures 12 rods ; what is the area of a similar triangle 
whose corresponding side measures 8 rods ? 

8. A gentleAan has a park, in the form of a right-angled tri- 
angle, containing 950 square rods, the longest side or hypothenuse 
of which is 45 rods. He wishes to lay out another in the same 
form, with a hypothenuse ^ the length of the first ; required the 
area. 

9. If a cylinder 6 inches in diameter contaiiQ'1.178-(- cubic 
feet, how many cubic feet wiU a cylinder of the same length con- 
tain that is 9 inches in diameter ? % 

10. If a pipe 2 inches in diameter will fill a cistern in 20|^ 
minutes, how long would it take a pipe that is 3 inches in dia^i- 
eter? 

11. A tube f of an inch in diameter will empty a cistern in 50 
minutes ; required the time it will empty the cistern, when there 
is another pipe runmng into it ^ of an inch in diameter. 

293. To find the side of a square that can be inscribed 
in a circle of a given diameter. 

A square is said to be inscribed in a circle when 
each of its angles or comers touches the circumfer- 
ence. It may be conceived to be composed of two 
right-angled triangles^ the base and perpendicular of 
each bemg equal, and their hypothenuse the diameter 
of the circle, as seen in the diagram. Hence the 

Rule. — Extract the square root of half the square of the diameter^ 
and it is the side of the inscribed square. 

Examples for Practice. 

1. "What is the length of one side of a square that can be in- 
scribed in a circle, whose diametef is 12 feet .^ Ans. 8.48-|- ft. 

2. How large a square stick may be hewn fi'om a round one 
which is 30 inches in diameter? 

3. A has a cylinder of lignum-vitse, 19| inches long and 1^ 
inches in diameter ; how large a square ruler may be made from 
it? . 

293. When is a square said to be inscribed in a circle ? Of what may the 
inscribed square be conceived to be composed ? What part of the circle is 
the hvpothenuse of the two triangles ? The rule for finding the side of the 
inscribed square 1 
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ExfRACTION OF THE CUBE ROOT. 

294. The Oabe Boot is the root of a third power. It is so 
•called, because the cube or third power of any number represents' 
^the contents of a cubic body, of which the cube root is one of its 
sides. 

295* To extract the cube root of q number, is to find such a 
factor as, when multiplied into itself twice, will produce the given 
number ; or it is to resolve .the number into three equal factors. 
Roots of the first ten integers and their cubes are, 

1, 2, 3, 4, 5, ?, 7, 8, 9, 10. 
. 1, 8, ?7, 64, 125, 216, 343, '512, 729, 1000. 

It will be observed that the cube or third power of each of the num* 
bers contains three times as many figures as the root, or three times as 
many wanting one^ or two at ij^ost. Hence, to determine the number 
of figures in uie cube root of a given number, 

Beginning at the right,, point it off into as many periods as possible of 
three figures each, and there unll be as many figures in the root as there 
are periods, 

Ex. 1. I have 17576 cubical blocks of marble, which measure 
one foot on each side ; what will be the length of one of the 
sides of a cubical pile which may be formed of them ? 

Ans. 26feet. 

OPEBATION. The number of 

blocks or feet on a 
side will be equal to 
the cube root of 
17576. (Art. 294.) 

Beginning at the 

right hand, we point 

on the number into 

period*, by placing a 

point over the ri^t- 

9 5 7 6, Subtrahend, hand figure of each 

period. We then 

find the greatest cube number in the lefi^hand period, 17 (thousands), 

to be 8 thousands), and its root 2, which we place in the quotient or 

294. What is the cube root, and why so called 1 — 295. What is meant hy 
extracting: the cube root? How many more figures in the cube of any 
number than in the root? How do you ascertain the number of &gaxea in 
the cube root of any number ? What is found by extracting the cube root 
of the number in the example? What is first done after separating the 
number into periods ? ^ 

24* 







17576 

8 


(26, Root. 


2'X3 0« 


1200 


)967 6, 


1st dividend. 


6' X 2 X 30 
6' 


«- 


7 20 0, 

2160, 

2 16, 


1st addition. 
2d addition. 
3d addition. 
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EVOLUTION. 



root As 2 13 in tlie place of tens, because there is ift be another figure 
in the root, its value is 20, and it represents the side of a cube (Fig. 1) 
the contents of which are 8000 cubic feet ; thus, 20 X 20 )>< 20 =^ 8O00. 

We now subtract the cube of 2 (tens) ' 
a=8 (thousands) from the first period, 17 
(thousands), and have 9 (thousand) feet 
remaining, which, being increased by the 
next period, makes 9576 cubic feet. This 
must be added to three sides of the cube, 
Fior. 1, in order that it may remain a cube. 
To do this, we must find the superficial 
contents of the three sides of the cube, to 
which ^he additions are to be made. Now, 
since one side is 2 (tens) or 20 feet square, 
its superficial contents will be 20 X 20 = 
400 square feet, and this multiplied by three will be the superficial con- 
tents of three sides; thus, 20 X 20 X 3 = 1200, or, which is the 
same thing, we multiply the square of the quotient figure, or root, by 




800 ; thus, 2* X 300 
Fig. 2. 



1200 square teet. Making this .number a 
divisor, we divide the dividend 9576 by 
it, and obtain 6, which we place in the 
root. This 6 represents the thickness of 
each of the three additions to be made to 
the cube, and their superficial contents 
being multiplied by it, we have 1200 X 6 
=s 7200 cubic feet for the contents of the 
three additions, A, B, and C, as seen in' 
Fig. 2. 

Having made these additions to the cube, 
we find that there are three other defi- 
ciencies, n n, 0, and r r^ the length of 
which is equal to one side of the additions, 
2 (tens), or 20 feet ; and their breadth and thickness, 6 feet, equal to 
the thickness of the additions. Therefore, to find the solid contents of 
the additions, necessary to supply these deficiencies, we multiply the 
product of their length, breadth, and tluckness, by the number of ad- 
ditions ; thus, G X 6 X 20 X 3 = 2160, or, which is the same thing, we 
multiply the square of the last quotient figure by the former figure of 
the root, and that product by 30 ; thus, 6=* X 2 X 30 == 2160 cubic feet 
for the contents of the additions ««,««, and v v, as seen in Fig. 3. 




295. "What is done with this preatest cube number, and what part of Fig. 1 
does it represent ? What is done with the root ? What is its value, and 
what part of the fignre does it represent 1 How are the cubical contents of 
the figure found? What constitutes the remainder after subtracting the cube 
number from the left-hand period ? To how many sides of the cube must 
this remainder be added? How do you find the divisor? What parts of 
the figure does it represent ? How do you obtain the last figure of the root 1 
What part of "Fig. 2 docs it'reprcsent ? What parts of the figure does the 
'product represent ? What throe other deficiencies in the figure ? 
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These additions being made to the cube, 
ire still observe another deficiency of the 
cubical space »xXj the length, breadth, and 
thickness of which are each equal to the 
thickness of the other additions, or 6 feet. 
Therefore, we find the contents of the addi- 
tion necessary to supply this deficiency by , 
multiplying its length, breadth, and thick-gQ 
ness together, or Cubing, the last figure of 
the root; thus G X 6 X 6 = 216 cubic feet 
for the contents of the addition 2 2; z, as 
seen in Fig. 4. 

If we add together the several additions 
that have been made, thus, 7200 -(- 2160 
-j- 216 ^= 9576, we obtain the number of 
cubic feet remaining after subtracting the 
first cube, which, being subtracted fix)m the 
dividend in the operation, leaves no re- 
mainder. Hence the cubical pile formed 
is 26 feet on each side ; since 26 X 26 X 2625 
= 17576, the given number of blocks, and 
the sum of the several parts of Fig. 4. . 
Thus, 8000 + 7200 + 2160+216 = 17576. 




Fig. 4. 




Rule. — Separate the given number into as many periods as possible 
of three figures each, by placing a point over the unit figure, and every 
third figure beyond the place of units. 

Find the greatest cube in the left-hand period, and place its root on the 
right. Subtract the cube, thus found, from thispei-iod, and to the remain- 
der bring down the next period for a dividend. 

Multiply the square of the root already found by 300 for a divisor, by 
^which divide the dividend, and place the quotient, usually diminished by 
one or two units, for tJie next figure' of the root, 

JIultiply the divisor by the. last figure of the root, and vorite the product 
under the dividend; then multiply the square of the last figure of the root 
by its former figure or figures, and this product by 30, and place the 
product under the last; under aU set the cube of the last figure of the 
root, and call their sum the subtrahend. 



295. How do you find their contents ? What parts of Fig. 3 does the 
product represent? What other deficiency do you observe? To what are 
its length, breadth, and thickness equal ? How do vou find its contents ? 
What part of Fig. 4 does it represent ? The rule for extracting the cube 
root ? 
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Subtract the subtrahend from the dividend, and to the remainder, bring 
down the next period for a new dividend, with which proceed as before; 
and so on, till the whole is completed. 

NoTB 1. — When the number of the figures in the eiven number is not 
dirisible exactly by 3, the period on the left will coataia less than 3 figures. 

NoTB.2. — The obsenrations made in Notes 2, 3, and 4, under square 
root, are equally applicable to the cube root, except in pointing off decimals 
each perioa must contain three figures, and two ciphers mtist be placed at the 
right of the divisor when it is not contained in the dividend. 

Examples for Practice. * 
1. What is the cube root of 78402752 '? Ads. 428. 

OPERATION. 

78402752(428, Root 
M 

4800) 14402 '^ 1st dividend. 

9600 

• 480 

8 

1 8 8 = 1st subtrahend. 

5 2 9 2 (r )48 147 5 ~2^ 2d dividend. 

4233600 

80640 

512 

4314752^= 2d subtrahend. 

2. What is the cube root of 74088 ? 
8. What is the cube root of 185193 ? 

4. What is the cube root of 80621568? 

5. What is the cube root of 176558481? • 

6. What is the cube root of 257259456? 

7. What is the cube root of 1860867 ? 

8. What is the cube root of 1879080904? 

9. What is the cube root of 41673648.563? 

10. What is the cube root of 483921.516051? 

11. What is the cube root of 8.144865728? 

12. What is the cube root of .075686967 ? 

295. How many ciphers must be placed at the right of the divisor when it 
is not contained in the dividend ? 
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296t When it is required to extract the cube root of a common 
fraction, or a mixed number, it is prepared in the same manner 
as directed in square root. (Art. 282.) 

Examples for Practice. 

1. What is the cube root of 81-^:? -^s- 4.334-f- 

2. What is the cube root of ^V/b - 

3. What is the cube root of 49^ ? 

4. What is the cube root of 166f ? 

5. What is the cube root of 85",^ ? 

APPLICATION OF THE CUBE ROOT. 

297. The cube root may be applied in finding the dimensions 
. and contents of cubes and other solids. 

1. A carpenter wishes to make a cubical cistern that shall con- 
tain 2744 cubic feet of water ; what must be the length of one of 
its sides? . Ans. 14 feet 

2. A farmer has a cubical box that will hold 400 bushels of 
grain ; what is the depth of the box ? 

3. There is a cellar, the length of which is 18 feet, the width * 
15 feet, and Jkhe depth 10 feet; what would be the depth of 
another cellar of the same size, having the length, width, and 
depth equal? 

298. A Sphere is a solid bounded by one continued convex sur- 
face, every part of which is equally distant from a point within, 
called the center. , 



The Diameter of a sphere is a straight line pass- 
ing through the center and terminated by the sur- 
face ; as A B. 



299t A CODe is a solid having a circle for its base, and its top 
terminated in a point, called the vertex. 

296. How is a common fraction or a mixed number prepared for extract- 
ing the square root? — 297. To what may the cube root be applied? 
— 298. Wliat is a sphere 1 The diameter of a sphere 1 — 299. What is a 
conel 





286 svoLunoK. 



The iltitade of a cone is its perpendicular bight, or 
a line drawn irom the vertex perpendicular to the plane 
of the base ; as B C. 

800« Spheres are to each other as the cubes of their dtameierfj 
or of their circumferences. 

Similar cones are to each other as the cubes of their altitudes, 
or the diameters of their bases. 

All SIMILAR SOLIDS are to each other as the cubes of their h(h 
mologous or corresponding sides, or of their diameters. 

301* To find the contents of any solid which is siinilar 
to a given solid. 

Rule. — State the question as in Proportion, and cube tJie given sides, 
diameters, aliiiiules, or circumferences, andjthe fourth term of thepropor^ 
tionU the required answer, 

802. To find the side, diameter, circumference, or alti- 
tude, of any solid, which is similar to a given solid. 

KuLE. — f^ate the question as in Proportion, and cube the given sides, 
diameters, circumferences, or aUUudes, and the cube root of the fourth 
term of the proportion is the required answer. 

Examples for Practice. 

1. If a cone 2 feet in bight contains 456 cubic ^\, what are 
the contents of a similar cone, the altitude of which is 3 feet ? 

Ans. 1539 cubic feet 

OFERATIOK. 

2»:3»::45 6:1539 

2. If a cubic piece of metal, the side of which is 2 feet, is 
worth $6.25, what is another cubical piece of the same kind 
worth, one side of which is 12 feet? 

3. If a ball, 4 inches in diameter, weighs 501b., what is the 
weight of a ball 6 inches in diameter ? 

299. What is the altitude of a cone? — 300. What proportipn do spheres 
have to each other ? What proportion do cones have to each other 1 What 
proportion do all similar solids have to each other? — 301. What is the rule 
fer finding the contents of a solid similar to a criven solid ? — 302. The rnle 
for finding^ the side, diameter, &c., of a solid similar to a given solid? 
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4. If a sugar-loaf, which is 12 inches in hight, weighs 161b., 
how many inches may be broken from the base, that the residue 
may weigh 81b. ? 

5. If an ox, that weighs 8001b., girts 6 feet, what is the weight 
of an ox that girts 7 feet ? 

6. If a tree, that is 1 foot in diameter, make 1 cord, how 
many cords are there in a similar tree, whose diameter is 2 
feet? . 

7. If a bell, 30 inches high, weighs 10001b., what is the weight 
of a bell 40 inches high ? 

8. If an apple, 6 inches in circumferenQ^, weighs 16 ounces, 
what is the weight of an apple 12 inches in circumference ? 

9. A and B own a stack of hay in a conical form. It is 15 
feet high, and A owns § of the stack ; it is required to know 
how many feet he must take from the top of it for his ehare. 



ARITHMETICAL PROGRESSION. 

SOS. Aritbmetical Progression is a series of numbers that iA- 
creases or decreases by a constant difference. 

The Terms of the series are numbers of which it is formed. 

The Extremes are the fu-st and last terms. 

The Means are the terms between the extremes. 

The Common Difference is the constant difference between the 
terms. 

The series is ascending when each term after^the first exceeds 
that before it, and descending when each term after the first is 
less than that before it 

Thus, 2, 5, 8, 11, 14, 17, 20,23, 26, 29, is an ascending series, 
and 29,26,23,20,17,14,11, 8, 5, 5, is a descending series. 

303. What is arillutteticia pvogressioQ ? What are the ton&s of a pro- 
gresftion? The extremeal The mgans? Commoa difibrenoel WhsK. ^ 
an ascending aeries? A deaoonduig aeriaftt 
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In Arithmetical Progression, ibe Jirst termy the last Urmjthe 
number of terms, the common differencey and the sum of ike termSj 
are so related to each other, that any three of these being given, 
the two others may be readily determined. 

304. To find the common difference, the first term, 
last term, and number of terms being given. 

Illustbation. — In the following series, 

2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 

2 and 29 are the extremes, S the common difference, 10 the nmnber 
of terms, and the sum of the series 155. 

It is evident that the number of common differences in any series 
must be 1 less than the number of terms. Therefore, since the number 
of terms in this series is 10, the number of common differences will be 
10 — 1 = 9, and their* sum will be equal to the difference of the ex- 
tremes ; hence, if the difference of the extremes (29 — 2 = 27) be 
divided by the number of common differences, 21, the quotient, 3, will 
be the common difference. Hence the 

Rule. — Divide the difference of the extremes by the number of terms 
less onCf and the quotient wiU he the common difference. 



Examples fob Practice. 

1. The extremes of a series are 3 and 35, and the number of 
terms is 9 ; what is the coomion difference ? Ans. 4. 

OPERATION. 

3 5 — 3 ^ 
Q .. == 4, common difference. 

2. If the -first term is 7, the last term 55, and the number of 
terms 17, required the common difference. 

3. If the first term is 4, the last term 14, and the number of 
terms 15, what is the conunon difference? 

4. If a man travels 10 days, and the first day goes 9 miles, 
and the last 17 miles, and increases each day's travel by an equal 
difference, what is the daily increase ? 

303. What five tfamgs are named, any three of which being given the other 
two can be found ? — 304. The rale for finding the conmion differenoe, tiie 
first term, last term, and nnmber of terma being giwi f 
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8ft5» To find the sum op all the terms, the first term, 
last term, and number of terms being given. 

Illustration. — Let the two following series be arranged as 
follows.: — 

2, .5, 8, 11, 14, 17, 20, = 77, sum of first scries. 
20, 17, 14, 11, 8, 5, 2,= 77, sum of inverted series. 

22, 22, 22, 22, 22, 22, 22, « 154, sum of both series. 

From the arrangement of the above series, we see that, by 
adding the two as they stand, we have the same number for the 
sum of the successive terms, and that the sum of both series is 
double the sum of jeither series. 

It is evident that, if 22 in the above series be multiplied by 7, 
the number of terms, the product will be the sum of both series ; 
thus, 22 X 7 = 154 ; and, therefore, the sum of either series 
will be 154 -f- 2 = 77. But 22 is the sum of the extremes in 
each series ; thus, 20 -f- 2 = 22. Therefore, if the sum of the 
extremes be multiplied by the number of terms, the product will 
be double the sum of either series. Hence, 

Rule ]# — Multiply the sum of the extremes hy the number of terms 
and Jicdf the product wiU he the sum of the series. Or, 

Rule ^. — Multiply the sum of the extremes by half the number of 
terms, and the product tmU be the required sum. 

Examples foi^ Practice. 

1. If the extremes of a series are 5 and 45, and the number 
of terms 9, what is the sum of the series ? Ana. 225. 

OPERATION. 

(45 + 5) X 9 

=» 22o, sum of the series. 

2 

2. John Oaks engaged to labor for me 12 months. For the 
first month I was to pay him $7, and for the last month $51. 
In each successive month he was to have an equal addition to 
his wages ; what sum did he receive for his year's labor ? 



305. The rule for finding the sum of all the tenns,the first term, last t«cssi.v 
and number of terms being given ? • - - 

25 
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.8. I have purchased from "W, Hall's nursery 100 fruit-trees 
of various kinds, to be set around a circular lot of land at the 
distance of one rod from each other. Having deposited them on 
one side of the lot, how far shall I have traveled when I have 
set out my last tree, provided I take only one tree at a time, and 
travel on the same line each way ? ; 



To find the number op tebms, the extremes and 
common difference being given. 

Illustration. — Let the extremes of a series be 2 and 29, 
and the common difference 3. The difference of the extremes 
will be 29 — 2 = 27. Now, it is evident that, if the difference of 
the extremes be divided by the common, difference, the quotient 
will be the number of common differences ; thus, 27 -t- 3 = 9. 
It has been shown (Art. 304) that the number of terms is 1 more 
than the number of differences ; therefore 94-1=^10 is the 
number of terms in this series. Hence the 

Rule. — Divide ike difference of the extremes by the common differ- 
ence^ and the quotient^ increased hj 1, toill be Ae number of terms. 

Examples for Practice. • 

1. If the 'extremes of a series are 4 and 44, and the«common 
difference 5, what is the number of terms ? Ans. 9. 

OPBRAiaON. 

44 — 4 , 

3 -[-1 = 9, number of terms. 

2. A man gohig a journey traveled the first day 8 nales, and 
the last day 47 miles, and each day increased his 'journey by 3 
miles. How many days did he travel ? 

307. To find the sum op the terms, the extremes and 
common difference being given. 

Illustration. — Let the extremes be 2 and 29, and the com- 
mon difference 3. The difference of the extremes will be 29 — 
2 = 27 ; and it has been shown (Art. 306) ,that if the differ- 
ence of the extremes be divided by the common difference, the 

306. The rule for finding the number of tenns, the extremes and common 
qitfereoce being given ? 
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quotient will be the number of terms less one. Therefore, the 
numb'er of terms less one will be 27 -^ 3 — 9, and the number 
of terms 9 -f- 1 = 10- It was also shown (Art. 305) that, if the 
number of terms be multiplied by the sum of the extremes, and 
the product divided bj 2, the quotient will be the sum of the 
terms. Hence the 

Rule. — Divide the difference of the extremes by the common differ- 
ence^ and to the quotient add 1 ; multiply this sum by the sum of the 
extremes^ and half the product is the sum of the series. 

Examples fob Practice. 

1. If the two extremes are 11 and 74, and the common differ 
ence 7, what is the sum of the series ? Ans. 425. 

OFESATION. 

74 — 11 , , ,^ (74+ll)XlO .«- . . 

[- 1 s— 1 ; "^ ! — ^ —4 2 5, sum of senes. 

7 2 

2. A pupil commenced Virgil by reading 12 lines the first day, 
17 lines the second day, and tibus increased every day by 5 lines, 
until he read 137 lines in a day. How many lines did he read in 

808, To find the last term, the, first term, iJie number 
of terms, and the common diflference being given. 

Illustration. — Let the first term of a series be 2, the num- 
ber of terms 10, and the conunon difference 3. It has been shown 
(Art. 304) that the number of common differences is always 1 
less than the number of terms ; and that the sun} of the common 
differences is equal to the difference of the extremes ; therefore, 
since the number of terms is 10, and the common difference 3, the 
difference of th^ extremes will be (10 — 1) X 3 = 27; and this 
difference, added to the first term, must give the last term ; thus, 
2 4- 27 = 29. Hence the 

KuLB; — Multiply the number of terms less 1 by the common differ^ 
enccy and add this product to the first term for the last term. 

Note. — If the series is descending, the product must be subtracted from 
the first term. 

807. The rule for finding the sum of the series, the extremes and common 
difference being given?— 308. The rule for finding the. last term, the first 
term, the number of terms, and common difference being given ? 
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Examples for Practice. 

1. If the first term is 1, the numUer of terms 7, and the com- 
mon difference 6, what is the last term ? Ans. 37. 

OPERATION. 

1 + (7 — 1)X6 = 3 7, last term. 

2. If a man travel 7 miles the first day of his journey, and 9 
miles the second, and shall each day travel 2 miles farther than 
the preceding, how £ar'will he travel the twelfth day ? 

8. If A set out from Portland for Boston, and travel 20 j- miles 
the first day, and on each succeeding day 1^ miles less than on 
the preceding, how far will he travel the tenth day ? 



ANNUITIES AT SIMPLE INTEREST. 

309* An Annuity is a sum of money to be paid annually, or at 
any other regular period, either for a limited time or forever. 

The Present Worth of an annuity is that sum which being put at 
interest will be sufficient to pay the annuity. 

The imoant of an annuity is the interest of all the payments 
added to their sum. 

Annuities are said to be in arrears when they remain unpaid 
after they have become due. 

810. To find the amount of an annuity at simple in- 
terest. 

Ex. 1. A man purchased a farm for $ 2000, and agreed to pay 
for it in 5 years, paying $400 annually ; but, finding himself un- 
able to make the annual payments, he agreed to pay the whole 
amount at the end of the 5 years, with the simple interest, at 6 
per cent., on each payment, from the time it became due till the 
time of settlement; what did the farm cost him ? Ans. $ 2240. 

Illustration. — It is evident the jfifth payment will be 
$ 400, without interest ; the fourth will be on interest 1 year, and 
will amount to $ 424 ; the third will be on interest 2 years, and 
will amount to $ 448 ; the second will be on interest 3 years, 

809. What is an annuity? What is meant by the present worth of an 
annuity 1 By the amoant ? When are annuities said to be in arrears ? 
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aad will amount to $ 472 ; and the first wiU be on interest 4 
yearsyand will amount to $ 496. Therefore, these several sums 
form an arithmetical series ; thus 400, 424, 448, 472, 496 ; of 
which the fifth payment, or the annuity, is the Jir^ term, the t«- 
terest on the annuity for one year the common dijffh-ence, the time 
in years, the number of terms, and the amount of the annuity, the 
mm of the series. The sum of this series is found by Art, 305 • 

thus, (^2ilf)iii= $2240. Hence the 

JluLE. — First find the last term of the series (Art 808), atid then (he 
sum of the terms (Art. ^05). 

NoTB. — If the payments -are to be made semi-annually, quarterly, &c., 
these periods will be the number of terms, and the interest of the annuity for 
each period the common difference. 

Examples for Practice. 

2, What will an annuity of $ 250 amoimt to in 6 years, at 6 
per cent simple interest ? 

S. What will an annuity of $ 380 amount to in 10 years, at 5 
per cent simple interest ? 

4. An annuity of $ 825 was settled on a gentleman, January 1, 
1840, to be paid annually. It was not paid until January 1, 
1848 ; how much did he receive, allowing 6 per cent simple in- 
terest ? 

5. A gentleman let a house for 3 years, at-$ 200 a year, the 
rent to be paid semi-annually, at 8 per cent, p^r annum, simple 
interest The rent, however, remained unpaid xmtil the end of 
the three years ; what did he then receive ? 

6. A certain clergyman was to receive a salary of $ 700, to be 
paid aitiiually ; but his parishioners neglected to pay him for 8 
years ; but he agreed to settle with them, and allow them $ 100 
if they would pay him his just due with interest 5 required the 
sum received. 

7. A certain gentleman in Boston has a very fine house, which 
he rents at $ 50 per month. Now, if his tenant shall omit pay- 
ment until the end of the year, what sum should the owner re- 
ceive, reckoning interest at 12 per cent ? " • 
"'■■ " ■' "- 4 

310. What forms the first term of a progression in an annuity ? What 
the common difference ? The number of terms ? The sum of the series ? 
The rule for finding the amount of an annuity at simple interest ? . If the 
pay ments are made semi-annually> quarterly, &c., what constitute the terms 1 
What the common difference f 
25* • 
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GEOMETRICAL PROGRESSION. 

Silt Geometrical Progression is a series- of numbers increasing 
by a constant multiplier, or decreasing by a constant divisor. 

The Ratio is the constant multiplier or divisor. 

The Terms are the numbers of which the series is formed* 

The Extremes are the first and last terms. 

The Means are the terms between the extremes. 

The series is ascending when each term after the first increases 
by a constant multiplier, and descending when each, term after the 
firet decreases by a constant divisor. 

Thus : 2, 4, 8, 16, 32, 64, is an ascending series, 
and 64, 32, 16, 8, 4, 2, is a descending series. 

In the first series the constant multiplier, 2, is the ratio, and in 
the second, the constant divisor, 2, is the ratio. 

In a geometrical series the product of the extremes is equal to 
the product of any two of the means equally distant from the 
extremes. Thus, in the above series, 2X64=4X32 = 8X 
16 = 128. 

In Geometrical Progression tlie Jive parts are so related to 
each other, that any three of the foUowing being given, the two 
others may be readily determined': — 

1st. The first term ; 

2d. The last term ;• 

3d. The number of terms ; 

4th. The ratio; 

6th. The sum of the terms. 

312. To find a required extreme, when, the other ex- 
treme, the ratio, and the number of terms are given. 

Illustration. — Let the first term be 2, the ratio 3, and the 
number of terms 7. It is evident that, if we multiply the first 
term by the ratio, the product will be the second term in the 
series ; and if we will multiply the second term by the ratio, the 
product will be the third term ; and so on. The seventh, or last 
term, therefore, must be the result of six such multiplications ; or 
the product of the first term, 2, by 3', .or 2 X 729 = 1458. 

311. What is geometrical progression? What is the ratio? What are 
- the extremes of a series ? The means ? When is a series ascending ? 
When descending? What five .things are mentioned, any three of which 
being given, the other two may be found ? 
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If the last term had been given and the first required, the 
process would evidently have been by division, since every less 
term is the result of a division of the term next larger, by ratio. 
Hence the 

BuLE. — Raise the raiio to a power tohose index is equal to (he number 
of terms less one; then multiply this power by the first term to find the 
hstj or divide it by the last term to find the first. 

NoTB. — This role may be applied in computing compound interest, 
the principal being the first term, the amoant of one dollar for one year 
the ratio, the time, in years, one less than the number of terms, and the 
amount the last term. 

Examples foe Pbactice. 

1. The first term of a series is 1458, the number of terms 7, 
and the ratio •}• ; what is the last term ? * Ans. 2. 

OPERATION. 

Ratio. (i)'=-Ti7; T^Jy X 1458=c4^— 2,thelastterm. 

2. If the first term of a series is 4, the ratio 6, and the num- 
ber of terms 7, what is the last term ? 

3. If the first term of a series is 28672, the ratio i, and the 
niunber of terms 7, what is the last term ? 

4. The first term of a series is 5, the ratio 4, and the number 
of terms is 8; required the last term. 

5. K the first term of a series is 10, the ratio 20, and the num- 
ber of terms 5, what is the last term ?. 

6. If the first term of a series is 30, the ratio 1.06, and the 
number of terms 6, what is the last term ? 

7. What is the amount of $ 1728 for 5 years, at 6 per cent, 
compound interest ? 

81 What is the amount of $ 328.90 for 4 years, at 5 per cent., 
compound interest ? 

9, A gentieman purchased a lot of land containing 15 acres, 
agreeing to pay for the whole what the last acre would come 

312. What is the rule for finding a required extreme, when one of the ex- 
tremes, the ratio, and number of terms are given 1 To what may this rule 
be applied ? 



i 
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to, reckoning 5 cents for the first acre, 15 cents for the second, 
and so.on, in a threefold ratia What did the lot cost him ? 



313. To find the sum op all the teems, the first term,^ 
the ratio, and the number of terms being given. 

Illustration. — Let it be required to find the, sum of the 
following series : 

2, 6, 18, 54. 

If we multiply each term of this series by the ratio 8, the 
products will be 6, 18, 54, 162, forming a second series, whose 
sum is three times the sum of the first series ; and the difference 
between these two series is twice the sum of the first series. 
Thus, 

6, 18, 54, 162, the second series. 
2, 6, 18, 64, the first series. 

2, 0, 0, 0, 1 62 — 2 s= 1 60, difference of the two series. 

Now, since this difference is twice the sum of the first series, 
one half this difference will be the mm o£ the first series ; thus 
160 -r- 2 = 80. 

It will be observed, that -if we had multiplied 54, the last 
term of the first serie^s, by the ratio 3, and from the product, 162, 
subtracted 2, the first term, we should have obtained 160 ; and 
this being divided by the ratio 3, less 1, would have given 80 for 
the sum of the first series, as before. Hence the 

EuLE. — Find the last term as in Art 812. Multiply b^ the ratio, 

and from the product subtract the first term. Then divide this remainder 

by the rcUio less 1, and the quotient toiU be the sum of the series. 

/ > 
Note 1. — If the ratio is less than 1, the product of the last term, multi- 
plied by the ratio, must be subtracted from the first term ; and, to obtaiit the 
divisor, the ratio must be subtracted from unity, or 1. 

Note 2. — When a descending series is continued to infinity, it becomes 
what is called an infinite series, whose last term must be regarded as 0, 
and its ratio as a fraction. To find the sum of an* infinite series, — 



313. The rule for finding the sum of all the terms, the first term, ratio, 
and number of terms being given ? If the ratio is less than a unit, what 
must be done with the product of the last term multiplied by the ratio ? How 
is the divisor obtained when the ratio is less than 1 ? 



Q£OM£TBIOAL PBOGRESSION. ^ 297 

Divide the Jlrst term by 1, decreased hy the fraction denoting the ratio, and the 
quotient trnU he the sum required. 

Examples fok Practice. 

1. If the first term of a series is 12, the ratio S, and the num- 
ber of terms 8, what is the smn of the series. Ans. 39360. 

OPERATION. 

Ratio 3'' X 12 = 26244, the last term ; 26244 X 3 -= 78732 ; 
78732 — 12 = 78720 ; 78720 -i- (3 — 1) = 39360, the sum of 
the series. 

2. The first term of a series is 5, the ratio f , and the number 
of terms 6 ; required the sum of the series. Ans. 13 j^f |. 

OPERATION. 

Batio (f)' X 5— M*. tl»e last term; ^fj X J^M; 5 
— m = -¥1^ ; ^yW ^ (1 — «) "= ¥^ = 13if I, the sum of 

the series. 

3. If the first term of a series is 8, the ratio 4, and the num- 
ber of terms 7, required the sum of the series. 

4. If the first term is 10, the ratio f , and the number of terms 
5, what is the sum of the series ? 

5. If the first term is 18, the ratio 1.06, and the number of 
terms 4^ what is the sum of the series? 

6. When the first term is $ 144, the ratio $ 1.05, and the num- 
ber of terms 5, what is the sum of the series ?• 

7. D. Baldwin agreed to labor ibv E. Thayer for 6 months. 
For the first month he was to receive $ 3, and each succeeding 
month's wages were to be increased by § of his wages for the 
month next preceding; required the sum he received for his 6 
months' labor. 

• 

8. If the first term of a series is 2, the ratio 6, and the number 
of terms 4, what is the sum of the series? 

9. A lady, wishing to purchase 10 yards of silk for a. new 
dress, thought $ 1.00 per yard too high a price ; she, however, 
agreed to give 1 cent for the first yard, 4 for the second, 16 for 
the third, and so on, in a fourfold ratio ; what was the cost of 
the dress? 



298 
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ANNUITIES AT COMPOUND INTEREST. 

814* An innnity is at Componnd Interest when compound inteiv 

est is reckoned on the annuity in arrears. 

The several payments form a geornetrical series, of which the 
annuity is the first term, the amount of % 1.00 for one year the 
ratio, Uie years the numher of terms, and the amount of the 
annuity the sum of the series. 

315. To find the amount of an annuity at compound 
interest. 

BuLE 1. — Find the sum of the series, as in Art. 813. Or, 

Rule 2. — Multiply the amount of $1,00, for the given lime and 
rate found in the tdtle, by the annuity , and the product voiU he there- 
quired amount 

TABLE, 

Showing ttoe AMouirr of $ 1 AifNuzrr at Compound iNT^pssar, fbox 
1 Ybab to 40. 



Years. 


6 per cent. 


6 per cent. 


Years. 


6 per cent. 


6 per cent 


1 


1.000000 


1.000000 


21 


35.719252 


39.992727 


2 


2.060000 


2.060000 


22 


38.505214 


43.392290 


3 


3.152500 


3.183600 


23 


41.430475 


46.995828 


4 


4.310125 


4.374616 


24 


44.501999 


50.815577 


5 


5.525631 


5.637093 


25 


47.727099 


54.t64512 


6 


6.801913 


6.975319 


26 


51.113454 


59.f66383 


7 


8.142008 


8.393838 


27 


54.669126 


63.705766 


8 


9.549109 


9.897468 


28 


58.402583 


68.528112 


9 


11.026564 


11.491316 


29 


62.322712 


73.639798 


10 


12.577893 


13.180795 


30 


66.438847 


79.058186 


11 


14.206787 


14.971643 


31 


70.760790 


84.801677 


12 


15:917127 


16.869941 


32 


75.298829 


90.889778 


13 


17.712983 


18.882138 


83 


80.063771 


97.343166 


14 


19.598632 


21.015066 


34 


85.066959 


104.183755 


15 


21.578564 


23.275970 


35 


90.220307 


111.434780 


16 


23.657492 


25.672528 


36 


95.836323 


119.120867 


17 


25.840366 


28.212880 


37 


101.628139 


127.268119 


18 


28.132385 


30.905653 


38 


107.709546 


135.904206 


19 


30.539004 


33.759992 


39 


114.095023 


145.058458 


20 


33.065954 


86.785591 


40 


120.799774 


164.761966 



314. When is an annuity said to be at compound interest? What do the 
amounts of the several payments form ? What is the first term of the series ? 
The ratio? The number of terms? The sum of the series? — 315. The 
first rule for finding the amount of an annuity ? The second ? What does 
the table show 1 
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Examples fob Practice. 

1. What will an annuity of $ 378 amount to in 5 years, at 6 
per cent, compound interest ? Ans. $ 2130.821-|-. 

OPERATION BY BX7LE FIRST.- 

1.0 6' — 1 



1.0 6 — 



J X 3 7 8 = $21 3 0.8 21+. 



OPERATION BY RULE SECOND. 

. 5.637093X378 = $2130.821+. 

2. What will an annuity of $ 1728 amount to in 4 years, at 5 
per cent, compound interest? 

3. What will an annuity of $ 87* amount to in 7 years, at 6 
per cent, compound interest? 

4. What will an annuity of $ 500 amount to in 6 years, at 6 
per cent, compound interest ? 

5. What will an annuity of $ 96 amoimt to in 10 years, at 6 
per cent compound interest ? 

6. What will an annuity of $ 1000 amount to in 3 years, at 6 
per cent, compound interest ? 

7. July 4, 1842, H. Piper deposited in an annuity office, for 
his daughter, the sum of $56, and continued his deposits each 
year^ making the last July 4, 1848. Required the sum in the 
office July 4, 1848, allowing 6 per cent, compound interest 

8. C^Greenleaf has two sons, Samuel and William. On Sam- 
uel's birthday, when he was 15 years old, he deposited for him, 
in an, annuity office, which paid 5 per cent compound interest^ 
the sum of $ 25, and this he continued yearly, making, however, 
the last deposit on his becoming 21 years of age. On William's 
becoming 12 years old, he deposited for him, in an office which 
paid 6 per cent compound interest, the sum of $ 20, and contin- 
ued this yearly, making the last deposit on his becoming 21 years 
of age. Which will receive the larger sum, when 21 years of 
age? 

9. I gave my daughter Lydia $ 10 on her becoming 8 years 
old, and the same sum on her birthday each year, giving the last 
on her becoming 21 years old. This sum was deposited in the 
savings bank, which pays 5 per cent annually. Required the 
amount in the bank for her when she is 21 years of age. 
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ALLIGATION. 

S16« Alligfttion is a process employed in the solution of ques- 
tions relating to the compounding or mixing of articles of differ- 
ent qualities or values. 

It is of two kinds : AUigation Medial and JMigation Alternate. 

ALLIGATION MEDIAL. 

317i AlIigQtioil Medial is the process of finding the mean or 
average rate of a mixture composed of * articles of different quali- 
ties or values, the quantity and rate of each being given. 

818, To find the ayerage value of several articles 
mixed, the quantity and Tate being given. 

Rule. — Find the value of each of the articles^ and divide the sum 
of their values hy the sum of the quantities of the articles* The quotient 
will he the average value of the mixture. 

Examples for Practice. 

Ex. 1. A grocer mixed 201b. of tea worth $ 0.50 a pound, with 
301b. worth $0.75 a pound, and 501b. worth $0.45 a pound; 
what is 1 pound of the mixture worth ? Ans. $ 0.55. 

OFERATION. 

$0.50X 20 = $10.00 Proof. 

$0.45 X50== $22.5 $0.55 X- 80=-= $16.50 

10 0) $5 5.0 $0.5 5X 50= $f 7.50 

$ 0.5 5 $ 0.5 5 X 1 = $ 5 5.0 

20lb., at 50 cts. per lb., is worth $ 10.00 ;• 30lb., at 75 cts. per lb., b 
worth $ 22.50 ; and 50lb., at 45 cts. per lb., is worth $ 22.50. Then, 
.201b. + 801b. -f 50H). = lOOlh, is worth $ 10.00 + $ 22.50 -f $ 22.50 

$ 55.00 ; and lib. is worth as many dollars as 100 is contained times 
in 55.00, or $ 0.55. 

2. I have four kinds of molasses, and a different quantity of 
each, as follows : 30 gal. at 20 cents, 40 gal. at 25 cents, 70 gal 
at 30 cents, and 80 gaL at 40 cents ; what is a gallon of the mix- 
ture worth? 

3. A farmer mixed 4 bush, of oats at 40 cents, 8 bush, of com 

316. What is alligation? What two kinds are there?— 817. What is 
alligation medial ? — 318. .The rule for finding the mean value of several 
articles at different rates ? fiow does it appear that this process will give 
the mean value of a mixture ? 
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at 85 cents, 12 bash, rye at $ 1.00, and 10 bush* of wheat at 
$1.50 per busheL Wljat will one bushel of the mixture be 
worth ? 

ALLIGATION ALTERNATE. 

319. Alligation Allernate is a process o^ finding what quantity 
of articles, whose rate or qualities are given, must be taken, to 
compose a mixture of any given rate or quality. 



To find what quantity of each article must be 
taken to form a mixture of a given rate. 

Ex. 1. I wish to naix spice, at 20 cents, 23 cents, 26 cents, and 
28 cents per pound, so that the mixture may be worth 25 cents 
per pound. How many pounds of each ^ust I take ? 



25cts. 



FIRST OPERATIOir. 

' lib. at 20cts. gain 5ct8. 
lib. at 23cts. gain 2cts. 
lib. at 26cts. loss let. 
lib. at 28cts. loss Sets. 



{lib. at 20cts. = 20cts. 

lib. at 23ct8. = 23cts. 

lib. at 2Gcts. = 26cts. 

21b. at 28ct8. « 56cts. 



lib. at 28cts. loss Sets. 



5lb. whole val. $ 1.25 
S 1.25 -^ 6 == 25cts. per lb. 

Compared with the mean or average price given, by taking lib. at 20' 
cents there is a gain of 5 cents, by taking lib. at 23 cents a gain of 2 
cents, by taking lib. at 26 cents a loss of 1 cent, and by taking lib. at 
28 cents a loss of 3 cents ; making an excess of gain over loss of 8 
cents. Now, it is evident that the mixture, to be of the average rate 
named, should have the several items of gain and loss in the aggregate 
exactly #fiset one another. This balance we can effect, in the present 
case, either by taking 31b. more of the spice at 26 cents, or lib. more 
of spice at 28 cents. We take the lib. at 28 cents, and thus have 
a mixture of the average rate, by having taken, in all, lib. at 20 cents, 
lib. at 23 cents, lib. at 26 cents, and 2lb. at 28 cents. We prove the 
correctness of the result by dividing the value qj^tbe whole mixture, 
or $ 1.25, by the number of pounds taken, or 5, which gives 26 cents, 
or the given mean price per pound. 

Having arranged .in a column 



SECOND OPERATION. 



25cts. 



^ Ans. 



the prices of the articles with the 
given mean price on the left, we 
connect togetner the terms denot- 
ing the price of each article, so that 
a price less than the given mean 
is united with one that is greater. 
We then proceed to find what quantity of each of the two kinds, 



20cts.— 1 
23cts.-| 
26cts.J 
28cts 



319. What is alligation altemate « Explain the first openHJon. How is it 
proved to be correct? How do you connect the prices? 
26 
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whose prices have been connected, can be taken, in making a mixture, 
80 that what shall be gained on the one kii^d shall *be balanced by the 
loss on the other. By taking lib. of spice at 20 cents, the gain will 
be 5 cents ; and by taking lib. at 28 cents, the loss will be 3 cents. 
To equalize the gain and k>ss in this case, it is evident we sl^ould take 
as many more pounds of that at 28 cents as the loss on lib. of it is less 
than the gain on lib. of that at 20 cents ; or, in other words, the 
qwmtUy of the articles taken should he in the inverse ratio (Art. 286) 
o/* the difference between their respective prices and the given mean price. 
Therefore, we take 5lbs. at 28 cents, and 31bs. of that at 20 cents, 
and the loss. Sets. X ^ ""== 1-^ cents, on the former, exactly offsets the 
ffain, Sets. X 3 = 15 cents, on the latter. We write the 3lb. against 
its price, 20 cents ; and the 5lb. against its price, 28 cents. In Eke 
manner we determine the quantity that maybe taken of the other two 
articles, whose prices are connected, by finding the difference between 
each price ana the mean price; and, as before, write the quantity 
taken against its price. 

We obtain, as a result, 3lb. at 20 cents, lib. at 23 cents, 2lb. at 26 
cents, 5lb. at 28 cents ; this, in the same manner as the other answer, 
may be proved to satisfy the conditions of the question, once examples 
of this kmd admit of several answers. 

Rule. — Write the prices of the articles in a column, with the mean 
rale on the left, and connect the rate of 'each article which is less than the 
given mean rate with one that is greater. 

Write the difference between the mean rale and that of each of the 
articles opposite to the rate with which it is connected; and the number set 
against each rate is the quantity of the article to b^ taken at that rate. 

Note. — There will be as many different answers as there are different 
ways of connecting the prices, and by multiplying and dividing they answers 
they may be varid indefinitely. 

ExABiPLES FOR PbACTICB. 

2. A farmer wishes to mix com at 75 cents a bushel, with rye 
at 60 cents a busIiA, and oats at 40 cents a bushel, and wheat at 
95 cents a bushel ; what quantity of each must he take to make a 
mixture worth 70 cents a bushel? 



FIRST OPEBATION. SECOND OPERATION. 



THIRD operation. 



70 





40— 

60 

75 



]] 



254- 5«3(} 

5_-25«30 

10--30 = 40 



95-^ 30—10 — 40 



320. — The rule for alligation alternate? How can yon obtain different 
answers? Artf they all true ? 
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3. I have 4 Iqpds of salt, worth 25, 30, 40, and 50 cents per 
bushel ; .how much of etch kind must be taken, that a mixture 
might be sold at 42 cents per bushel? 

Ans. 8 bushels at 25, 30, and 40 cents, and 31 bushels at 50 
cents. 

321* When the quantity of one article is given to find 
the quantity of each of the others. 

Ex. 1. How much sugar,.that is worth 6, 10, and 13 cents a 
pound, must be mixed with 201b. worth 15 cents a pound, so that 
the mixture will be worth 11 cents a pound? 



OPEBATION. 



11 




I Then, 5 : 1 : : 20 



^ 5 : 2::20: 8 ^Ans. 



II 



5 : 4::20rl6) 

By the conditions of the question we are to take 20lb. at 15 cents a 
pound ; but by the. operation we find the difference at 15 cents a pound 
to bft only 5lb., which is but ^ of the given quantity. Therefore, if 
we increase the 5lb. to 20, the other dinerences must be increased in 
the same ratio. Hence the * ^ 

KuLB. — Find ike difference between the rate of each and the mean 
rate ; then say, As the difference of that article whose quantity is given is 
to each of the differences separately , so is the quantity given to the several 
quantities required. 

Examples for Practice. 

2. A farmer has oats at 50 cents per bushel, peas at 60 cents, 
and beans at $ 1.50. These he wishes to mix with 30 bushels of 
com at $ 1.70 per bushel, that he may sell the whole at $1.25 
per bushel ; how much of each kind must he take ? 

. Ans. bushels of oats, bushels of peas, and bushels of 
beans. 

3. A merchant has two kinds of sugar, one of which cost him 
10 cents per lb., and the other 12 cents per lb. ; he has also 
1001b. of an excellent quality, which cost him 15 cents per lb. 
Now, as he ought to make 25 per cent on his cost, how much of 
each quantity must be taken that he may, sell the mixture at 14 
cents per lb. ? • 

821. What is the rale^r finding the quantity of each of the other articles 
whdn one is given ? 
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832i When the sum of the quantities* of the artiolea 
and their mean rate are given, to find what quantity of 
each must be taken. 

Ex. 1. I have teas at 25 cents, 35 cents, 50 cents, and 70 cents 
a pound, with which I wist to make a mixture of 1801b., that will 
be wordi 45 cents a pouAd. How much of each kind most I 
take? 

OPERATION. 

f 25—, 25 Then, 60 



45- 



50- 



5 
10 



60 


25: 


:180 


75 1 


60 


: 5: 


:180 


: 15 


60 


: 10: 


:180 


: 30 


60 


20: 


:180 


! 60 



Ans. 



Proof, 180 



70—20 
Sum of differences, 60 

By the conditions of the question, the weight of the mixture is 
1801b., but by the operation we find the sum of the differences to be 
only 601b., which is but 4 of the quantity required. Therefore, if we 
increase 60lb. to 180, each of the differences must be increased in the 
same ratio, in order to make a mixture of 1801b., the quantity re- 
quired. Hence the 

KuLE. — Find the differences as before ; then say, As the sum of the 
differences is to each of the differences separately, so is the given quantity 
to the required quantity of each article. 

Examples foe Practice. 

2. John Smith's " great box " will hold 100 bushels. He has 
wheat worth $2.50 per bushel, and rye worth $2.00 perbusheL 
How much chaff, of no value, must he mix with the wheat and 
rye, that, if he fill the box, a bushel of the mixture may be sold 
at $ 1.80 ? 

3. I have two kinds of molasses, which cost me 20 and 30 cents 
per gallon ; I wish to fill a hogshead, that will hold 80 gallons,* 
with these two kinds. How much of each kind must be taken, 
that I may sell a gallon of the mixture at 25 cents per gallon, 
and make 10 per cent on my purchase ? 

4. I have sugars at 10 cents and 15 cents per pound. How 
much of each must be taken, that a mixture contaiuing 60 pounds 
shall be worth $ 7.20 ? 



322. How do you find what quantity of each ingredient must be taken 
when the sum and mean price are given ? 
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PERMUTATION. 

323t Fermntfitioil is the process of finding the different orders 
m which a ^ven number of things may be arranged. 

324. To find the number of difierent arrangements 
that can be made of any given number of things. 

lix. 1. How many different nmnbers may be formed from the 
figures of the following number, 432, making use of three figures 
in each number ? Ans. 6. 

FIB8T OPERATION. . Li the Ist Operation, we 

4 3 2, 4 2 3, 3 4 2, 3 2 4, 2 4 3, 2 3 4 have made all the different 

arrangements that can be 
SECOND OPERATION. made of the given figures, 

1 )< 2 X 3"= 6. *"*<! ^^^ *1^® number to be 

6. In the second opera- 
tion, the same result is obtained by simply multiplying together the 
first three of the digits, a number equal to the number oi figures to 
be arranged. Hence the 

Rule. — Muhiply together all the terms of ike natural series o/num- 
hers, from Vup to the given number, and the last product will be the 
answer required* 

Examples for Practice. 

2. My family consists of nine persons, and each person has 
his particular seat around my table. Now, if their situations 
were to be changed once each day, for how many days could 
they be seated in a different position ? 

3. On a certain shelf in my library there are 12 books. If a 
person should remove them without noticing their order, what 
would be the probability of his replacing them in the same posi- 
tion they were at first ? 

4. How many words can be made from the letters in the word 
" Embargo," provided that any arrangement of them may be 
used, and that all the letters shall be taken each time? 



923. What is permutation ?— 324. What is the rule for finding the nam* 
her of arrangements that can be made of any given number of things 1 
26* 
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MENSURATION OF SURFACES., 

325* A Snrface is that which has length and b^*eadth \uthout 
thickness. 

The Area of a figure is its surface or superficial contents. 
A line is length without breadth or thickness. 
A Plane is that in which, if any two points be taken, the 
straight line that joins them will lie wholly in it. 

326* An Angle is the inclination or opening of two lines, which 
meet in a point. 

The Vertex of an angle is the* point of meeting of the lines 
forming the angle. .' 

A Right Angle is an angle formed by one line' 
falling perpendicularly on another, and it con- 
tains 90 degrees ; as A B C. 

An Aente Angle is an angle less than a right 
angle, or less than 90 degrees ; as E B C 

An Obtnse Angle is an angle greater than a*l:ight ' y 
angle, or more than 90 degrees ; as F B C. \^ 



• TRIANGLES. 

827« A Triangle is a plane figure having {hree sides and three 
angles. 

It receives the particular names of an equilateral triangle, isos- 
celes triangle, and scalene triangle ; also, of e^ right-angled triangle, 
aciUe-angled triangle, and oUuse-angUd triangle. 

The Base of a triangle, or other plane figure, is one of its sides, 
on which it may be supposed to stand ; as CD. 

The Altitnde of a triangle is a line drawn from one of its angles 
perpendicular to its opposite side. or base ; as A B. a 

An Equilateral Triangle is one which has its three 
sides equaL 



325. What is a surface ? What are the superficial-contents of a figure 
called ? — 326. What is an angle ? A right angle ? An acute angle ? An 
obtuse angle ? — 327. What is a triangle ? What particular names does it 
receive ? When is it called. a right-angled triangle? An acute-angled tri- 
angle ? An obtuse-angled t^angle ? What is the base of a triangle % The 
altitude ? What is an eqailatend triangle ? 
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An Isosceles Triangle is one which has two of its 
sides equal. 

• • 
A Scalene Triangle is one which has its three sides 
unequaL 

A Right-Angled Triangle is one which has a right 
angle. 

Note.— An acute-angUd triangle is one which has an acnte angle, and an 
(ktase-angled triangle is one haying an obtuse angle. 

328. To find the area of a triangle. 

Rule 1. — Multiply the base by half the altitude^ and the product 
will he the area. 'Or, 

Rule 2. — Add the three sides together^ take half that sum^ and from 
this subtract each side separately ; then multiply the half of the sum and 
these remainders together, and the square root of this product toiU he 
the area, 

1. What 'are the contents of a triangle, whose base is 24 feet, 
and whose perpendicular hight is 18 feet ? 

2. What are the contents of a triangular piece of land, whose 
sides are 50 rods, 60 rods, and 70 rods ? 

QUADRILATERALS. 

329. A (nadrilateral is a plane figure having four sides, and 
consequently four angles. 

It comprehends the rectangle, sqiuircy rhomhus, rhomboid^ trape- 
zium, and trapezoid, 

330. A Parallelogram is any quadrilateral whose opposite sides 
are parallel 

It takes the particular names of rectangle, square, rhxmdnis, and 
rhomboid. 

The Altitnde of a parallelogram is a perpendicular line drawn 
between any two of its opposite sides ; as C D in the rhomboid. 

* :— 

327. What is an isosceles trianpjle ? A scalene triangle I A right-angled 
triangle? — 828. The first rale for finding the area of a triangle? The 
second? — 329. What is a qnadrilateial ? What figures does it compre- 
hend ? — 380. What is a pandlelognun 1 .What particular names does it take ? 
The altitnde of a parallelognai ? 
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A Rectangle is any right-angled parallelogram. 



A Square is a parallelogram, having equal sides 
and right angles. 



A Rhomboid is an ohlique^angled parallelogram. 



7 



A Rhombns is an oblique-angl^ parallelogram, 
having ijl its sides equal. 



a 



Note. -^ An oUique angle is one either acate or obtuse. 

331. To find the abea of a parallelogram. 

EuLE. — Multiply the base by the cUtUude^ and ike product will be 
the area, 

1. What are the contents of a board 25 feet long and 3 feet- 
wide? 

2. What i§ the difference between the contente of two floors ; 
the one being 37 feet long and 27 feet wide^i^and the other 40 
feet long and 20 feet wide ? 

3. The base of a rhombua is 15 feet, and its perpendicular 
hight is 12 feet ; what are its contents ? 



333. A Trapezoid is a quadrilateral which has / 

only two of its sides parallel / 

333. To find the abea of a trapezoid. 

Rule. — Multiply half of the sum of the parallel sides by the attitude, 
and the product is the area, 

1. What is the area of a trapezoid, the longer parallel side 
being 482 feet, the shorter 324 feet, and the altitude 216 feet? 



830. What is a rectangle ? A square ? A rhomboid ? A rhombns ? — 
331. The mle for finding the area of a parallelogram? — S^, What is a 
trapezoid ? — 833. What is the rule for finding the area of a trapesoid ? 
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2. What is the area of a plank, whose length is 22 feet, the 
width of the wider end being 2d inches, and of the narrower 20 
inches ? 

334* A Trapezinni is a quadrilateral, which has 
no two of its sides parallel. 

A Diagonal is a straight line which joins the 
vertices of any two opposite angles of a quadri- 
lateral ; as E F. 

335. To find the area of a trapezium. 

KuLE. — Divide the trapezium into two triangles by a diagonal, and 
then find the areas of these trian^s ; their sum will be the area of the 
trepezium. 

Is What is the area of a trapezium, whose diagonal is 65 feet, 
and the lengths of the perpendicidars let fall upon it are 14 and 
18 feet? . 

2. What is th^ area of a trapezium, whose diagonal is 125 
rods, and the lengths of' the perpendiculars let fall upon it are 70 
and 85 rods ? 

POLYGONS. 

336i A Polygon* any figure bounded by straight lines. 

It takes the particular names of pentagon, when it is a polygon 
of five sides ; hexagon, one of six sides ; heptagon, one of seven 
sides; octagon, one of eight sides; nonagon, one of nine sides; 
decagon, one of ten sides ; undecagon, one of eleven sides ; and 
dodecagon, one of twelve sides. 

337« A Regular Polygon is one which has all its 
sides and all its angles equaL 

The Perimeter of a polygon is the broken line 
which bounds it 

338. To find the area of a regular polygon; 

Rule. — Multiply the perimeter by half the perpendicular let fall from 
the center on one of its sides, and the product wiU be the area, 

334. What is a trapezium? What is a diagonal ? — 835. The rule for 
finding the area of a trapezium? — 336. What is a polygon? What par- 
ticular names does it take ? — 837. What is a regular polygon ? 
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1. What is .the area of a regular pentagon, whose sides are 
each 35 feet, and the perpendiciuar 24.08 feet ? 

2. What is the area of a regular hexagon, whose sides are 
each 50 feet, and the perpendicukr 17.32 feet ? 



THE CIRCLE. 

339* A Circle is a plane figure bounded by a 
curved line, every part of which is equally distant 
from a point, called its center. ® | 

The Circnmferenee or Periphery of a circle is the 
line which bounds it # 

The Diameter of a circle is a line drawn through the center, 
and terminated by the circumference ; as G H. 

840« To find the circuiAference of a circle, the ii&mr 
eter being given. 

Rule. — Multiply the diameter by S.141592, aru/ the product is the 
circumference. 

Note. — 3.141592 is the circumference of a circle whose diameter is 1. 
(Art. 291.) 

1. What is the circumference of a circle, whose diameter is 
50 feet? ^ 

2. A gentleman has a circular garden whose diameter is 100 
rods ; what is the length of the fence necessary to enclose it ? 

341. To find the diameter of a circle, the circumfer- 
ence being given. 

Rule. — MuUipity the circumference by .818309, and the product toiU 
be the diameter. 

Note. >- .31 8309 is the diameter of a circle whose drcnmference is I. 
(Art. 291.) 

1. What is the diameter of a circle, whose circumference is 80 
miles? 

2. If the circumference of a wheel is 62.84 feet, what is the 
diameter ? 

337. What is the perimeter of a polygon'? — 338. The rule for finding the 
area of a regular polygon 1 — 389. What is a circle ? The circnmferenee of a 
circle ? The diameter of a circle ? — 840. The role for finding the circnm- 
ferenee of a circle, the diameter being given ? — 341. The rule for finding tho 
diameter of a circle, the drcnmferenoe being given ? 
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842. To find the area of a circle, the diameter, the 
circumference, or both, being given. 

Rule 1. — MulHply half the diameter by half the circumference^ and 
ihe product is the area. 

Rule 2. — Multiply the square of the diameter by .785398, and the 
product is the area. 

NoTB. — .785398, or i 6f 3.141592, is the area of a circle whose diameter 
is 1. (Art 291.) 

1. If the diameter of a circle be 200 feet, what is the area? 

2, There is a certain farm, m the form of a circle, whose cir- 
cumference is 400 rods ; how manj acres does it contain ? 

^43, To find the side of a square equal in area to a 
given circle. 

The square in the figure is supposed to have the 
same area as the circle. 






Rule. — MuUipily the diameter &y .886227, and the product is the side 
of an equal square. 

NoTB. — .886227, or the square root of .785398, is the side of a square 
which is equiyalent to a circle whose diameter is 1. (Art. 292.) 

1. We have a round field 40 rods in diameter; what is the 
side of a square field that will contain the same quantity ? 

2. I have a circular field 100 rods in circumference; what 
must be the side of a square field that shall contain the same 
area? 

344, To find the side of a square inscribed in a given 
circle. 



A square is said to be inscribed in a circle when 
the vertices of its angles are in the circumference. 




342. The mle for finding the area of a circle, when the diameter is g^ven ? 
When the circiumferenoe is given ? When the diameter and circmnferenoe 
are both given ? — 343. The mle for finding the side of a square equal in area 
to a given circle ?-^ 344. When is a square said to be inscribed in a circle ? 
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BxJLX.'^- Multiply the diameter by .707106, and the product is the side 
of the square inscribed. 

Note. — .707106 U the side of the inscribed square, whrn the diameter 
of the circumscribed circle is 1. (Art. 292.) 

1. What is tlie thickness of a square stick of timber that tasLj 
be hewn from a log 30 inches in diameter ? 

^. How large a square field may be inscribed in a circle whose 
circumference is 100 rods ? 

THE ELLIPSE. 

345* An Ellipse is an oval figure having two v^-'H N 

diameters, or axes, the longer of which is called the. f j 

transverse and the shorter the conJTigate diameter. V ^ I ^ ^ 

346. To find the area of an ellipse. 

Rule. — Multiply the two diameters together, and their product by 
.785398 ; the last product is the area, 

1. What is' the area of an ellipse whose transverse diameter 
is 14 inches, and its conjugate diameter 10 inches ? 

2. What is the area of an elliptical table, 8 feet long and 5 
feet wide? 



MENSURATION. OF SOLIDS. 

347« A Solid) or Body , is that which has length, breadth, and 
thickness. 

Mensuration of solids includes two operations : first, to find 
their superficial contents, and second, their solidity or volume. 

THE PRISM. 

348 • A Prism is a soHd whose ends are any plane figures 
which are equal, similar, and parallel to each other, and whose 
sides are parallelogrcuns. 

844. The nile for finding the Bide of a sqtiare inscribed in a circle ? — 345. 
What is an ellipse 1 .What is the longer diameter called ? The shorter ? — 
346. The rule for finding the area of an ellipse? — 347. • What is a solid? 
What two -operations does mensuration of solids include 1 — 348. What is a 
prism ? 
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It takes particular names, according to the figure of its base or 
ends, namely, tricmguUur prisma square prism, pentagonal pri^niy 
&c. 

The Base of a prism is either end ; and of soKds in general, the 
part upon which they are supposed to stand. 

All prisms whose" bases are parallelograms are comprehended 

under the general ndme Farallelopipedons or Panllelopipedft. 



A Triangalar Prism is one whose base is a triangle. 



A Square Prism is one whose base is a square, and 
when all the sides are squares it is caUed a cube. 



A Pentagonal Prism is one whose base is a pentagon. 



349« To find the surface of a prism. 

Rule. — Multiply the perimeter of its hose by its hight, anef to thispro- 
duct add the area of the two ends; the Sum is the area of the 'prism. 

1. What are the superficial contents of a triangular prism, 
the width of whose side is 3 feet, and its length 15 feet? 

2. What is the surface of a square prism, whose side is 9 feet 
wide, and its length 25 feet ? 

3d0« To find the solidity of a prism. 

Rule. — Multiply the area of the base hy the hight, and the product is 
the solidity. 

348. What pardcalar names does the prism take? What is the base Of a 
prism and of solids in general? 'What is a parallelopiped or parallelopipe- 
don ? What is a trianj^ar prism 1 A square prtSm ? A pentagonal 
prism ? — 349. The rule for finding- the snrfiice of a prism 1 — 850. The rale 
for finding the solidity of a prism ? 
. 27 
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1. What are the contents of a triangular prism, whose kngth 
is 20 feet, and the three sides of its triangular end or hase 5, 4, 
and 3 feet ? 

2. How manj cuhic feet are there in a cube, whose siQes are 
8 feet? 

3. What is the number of cubic feet in a rtiom 30 feet long, 20 
fieet wide, and 10 feet high ? 

THE CYLINDER. 

851* A Cylinder is a round bodj, of uniform diameter, 
with circular ends or bases parallel to each other. 

The Axis of a cylinder is* a straight line drawn through 
it, from the center of one end to the center of the other. 

352. To find the surface of a cylinder. 

Bulb. — Multiply the circumference of the base hy the altitude^ and to 
^product add the areas of the ttoo ends; the sum will be Uie whole sur^ 
face. 

1. What is the surface of a cylinder, whose length is 4 feet, and 
the circumference 3 feet ? 

2. John Snow has a roller 12 feet long and 2 feet in diameter ; 
yrhat is its convex surface? 

353. To find the solidity, or volume, of a cylinder. 

Rule. — MxMply the area of the base by the altitude^ and, the product 
wiU be the solidity or volume* 

1. What is the solidity of a cylinder 8 feet in length and 2 
feet in diameter ? . 

2. What is the solidity of a cylinder, whose diameter is 5 feet, 
and its altitude 20 feet ? 

THE PYBAMID AND CONE. 

354 • A Pyramid is a solid, standing on a triangular, 
square, or polygonal base, with its sides tapering uni- 
formly to a point at the top, called the vertex. 

The Slant Eight of a pyramid is a line drawn from 
the vertex to the middle of one of the sides of the 
base. 

dSL What is a cylinder 1 What is ther axis of a cylinder'? — 352. The 
rule for finding the surface of a cylinder ? — 353. The rule for finding the 
solidity of a cylinder? — 354. What is a pyramid? The slant hight of a 
pyramid ? 
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8S5« A Cone is a solid, having a circle for its base, 
and tapering uniformly to a point, called Uie rfirtei, 

Thji Altitade of a pyramid and of a cone is a line 
drawn from the vertex perpendicular to the plane of the 
base ; as B C. 

The Slant Eight of a cone is a line drawn from the ^ 
' vertex to the circumference of the base ; as A C. 

356. To find the convex surface of a pyramid or of a 
cone. 

RuuB. — Multiply the perimeter or the circumference of the )>a8e by 
half its sUmt hight, and the product is the convex surface. 

1. How many yards of cloth, that is 27 inches wide, will it 
require to cover the sides of a pyramid whose slant hight is 100 
feet, and whose perimeter at the base is 54 feet ? 

2. Required the convex surface of a cone, whose slant hight 
jfi 50 feet^ and the circumference at its base 12 feet 



857. To find the solidity or volume of a pyramid or of 
a cone. 

Rule. — Multiply the area of the base by one third of its cdtitude, and 
the product wiU be t/ie solidity, 

1. The largest of the Egyptian pyramids is square at its base, 
and measures 693' feet on a side. Its altitude is 500 feet Now, 
supposing it to come to a point at its vertex, what are its solid 
contents, and how many miles in length of wall would it make, 
4 feet in hight and 2 feet thick ? 

2. What are the solid contents of a cone, whose hight is 30 
feet, and the diameter of its base 5 feet ? . 

358* A Fnutom of a Pyramid is the part that re- 
mains after cutting off the top, by a plane parallel 
to the base. 

355. What is a cone 1 What is the altitude of a pyramid and of a cone ? 
The slant hight of a cone ? —356. The nxle for finding the surface of a pyr- 
amid and of a cone ? ■*- 857. The rule for finding the solidity of a pyramid 
and of a cone ? —358. What is &e frnatom of a pyranydf 





816 MENSUBATIOK OF SOUDS. 



3fl9t A Frnstaun of a Cone is the part that remains 
after cutting o£F the top, by a plane parallel to the base. 

360t To find the surface of a frustum of a pyramid or 
of a cone. 

Rule. — Add the perimeters or the circumferences of the two ends to- 
getherj and multiply this sum by half the slant hight. Then add the areas 
of the two ends to this product^ and their sum ujill be the surface. 

1. There is a square pyramid, whose top is broken off 20 feet 
slant hight from the base. The length of each side at the base 
is 8 feet, and at the top 4 feet ; what is its whole surface ? 

2. There is a frustum of a cone, whose slant hight is 1:2 feet^ 
the circumference of the base 18 feet, and that of the upper end 
9 feet ; what is its whole surface ? 

361 • To find the solidity or volume of a frustum of a 
pyramid or of a cone. 

Rule. — Find the area of the two ends of (he frustum; multiply these 
two areas together^ and extract the square root of the product. To this 
root add the two areas^and multiply their sum by one third of the altitude 
of the frustum; the product wiU be the solidity. 

1. What is the solidity of the fi*u8tum of a square pyramid, 
whose hight is 80 feet, and whose side at the bottom is 20 feet, 
and at the top 10 feet ? 

2. What are the contents of a stick of timber 20 feet long, ^nd 
the diameter at the large end being 12 inches, and at the sm^er 
end 6 inches ? 

THE SPHERE. 

362t A Sphere is a solid, bounded by one continued 
convex surface, every part of which is equally distant 
from a point within, called the cehter. 

The Axis or Diftmeter of a sphere is a line passing 
through the center, and terminated by the surface. 

359. What is the frastam of a cone ? — 860. The rule for finding the sur- 
face of a frastam of a pyramid or of a cone ? — 861. The rale for finding 
the solidity of a frastam of a pyramid or of a cone ? — 362. What is a 
sphere ? The diameter or axis of a «phere ? 
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M8t To find the surface of a sphere. 

KuLE. — Multiply the diameter hy the circumference^ and the product 
wUl he the surface, 

1. What is the convex surface of a globe, whose diameter is 
20 inches ? 
* 2. If the diameter of the earth is 8000 miles, what is its con- 
vex surface ? 

364t To find the solidity or volume of a sphere. 
Rule. — Multiply the surface by ^ of the diameter^ or multiply the 
cube of the diameter hy .523598, and the product will be the soUdity, 

NoTB. — .523598 is ^ of 3.141592. * 

1. What is the solidity of a sphere whose diameter is 20 
inches? 

2. If the diameter of a globe or sphere is 5 feet, how many 
cubic feet does it contain ? 

. 3S5t To I5nd how large a cube may be cut from any 
given sphere, or be inscribed in it. 

Rule. — Square the diameter of the sphere, divide the product by 3, 
and extract the square root of the quotient for the answer. 

. 1. How large a cube may be inscribed in a sphere 10 inches 
in diameter ? 

2. Wliai is the side of a cube that may be cut from a sphere 
30 inches in diameter ? 

THE SPHEBOID. 

3Wi A Spheroid is a solid, generated by the 
revolution of an ellipse about one of its diameters. 

If the ellipse revolves about its longer or trcms^ 
verse diameter, the spheroid is prolate, or oblong ; 
if about its shorter or conjugate diameter, the spheroid is oUatey or 
flattened. 

867t To find the solidity or volume of a spheroid. 

Rule. — Multiply the square of the shorter axis hy the longer axis, and 

this product by .523598, if the spheroid is prolate. Or, 

— — — *- 

363. The rale for finding the surface of a sphere? — 364. The rule for find- 
ing the solidity of a sph^ere? — 365. The rale for finding how large a cube 
can be cut from a given sphere? — 366. What is a spheroid? A prolate 
fipherdid ? An oblate spheroid ? — 367 . The role for finding the sohdity of 
a spheroid ? 

27* 




318 MENSUBATION OF LUMBER. 

If it is cb&Uef mulHply the square of the longer axis by the shorter axis^ 
and this product by .523598. , 

1. What is the solidity of a prolate spheroid, whose transverse 
axis is 30 feet, and the conjugate axis 20 feet? 

2. What is the solidity of an oblate spheroid, whose axes are 
30 and 10 feet? 



MENSURATION OF LUMBER. 

368t Boards are usually measured by the square foot. Planks, 
joists, beams, &c., are usually surveyed by board measure, the 
'board being considered to be 1 inch in thickness. "* 

Round timber is sometimes measured by the ton, and some- 
times by board measure. 

369t To find the contents of a board. 

Rule. — MMply the, length of the board, taken in feet, by its toidth, 

taken in inches , and divide this product ^^'12; the quotient is the contents 

in square feet. 

Note. — If the board is tapering, take half the sum of the width of its 
ends for the width. 

1. What are thexontents of a board 18 inches wide and 16 
feet long ? 

2. What are the contents of a board 24 feet long and 30 inches 
wide? 

870. To find the contents of joists, beams, &c. 

Rule. — Multiply the widths taken in inches, by the thickness, and this 
product by (he length, in feet ; diMe the last product by 12, and the quo- 
tient is the contents in feet. 

1. What are the contents of a joist 4 inches wide, 3 inches 
thick, and 12 feet long? 

2. What are the contents of a square stick of timber 25 feet 
long and 10 inches thick? 

871. To find the contents of round timber. 

Rule. — Multiply the length of the stick, taken in feet, by (he square 
of one fourth the girt, taken in inches ; divide this product by 144, and the 
quotient is the contents in cubic feeL 

368. By what measure are planks Joists, &c, nsnally smreyed ? What is 
the nsaal thickness of a board 1 How is round timber measured ? — 369. 
The rule for finding the contents of a board ? — 370. The rule for finding the 
contents of joists, &c. 
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NoTK 1. — The girt of taporing timber k uenallj taken abo«t one third 

the distance from the larger to the smaller end. 



Note 2. — A ton of timber, estimated by this method, oontaine iO-ff^ 
cnbic feet. 

1. How many cubic feet of timber in a sticky whose length is 

50 feet, and whose girt is 60 inches ? 

2. What are the contents of a stick, whose length is 80 feet, 
and girt 80 inches ? . 



MISCELLANEOUS QUESTIONS. 

1. What number is that, to which if ^ be added, the sum will 
be 7^? 

2. What number is that, from which if 8f be taken, the re- 
mainder will be 4J ? 

3. What number is that, to which if Sf be added, and the sum 
divided by 5^, the quotient will be 5 ? 

4. From -^ of a mile take { of a furlong. 

5. John Swifl can travel 7 miles in f of an hour, but Thomas 
Slow can travel only 5 miles in -/^ of an hour. Both started from 
Danvers at the same time for Boston, the distance being 12 miles. 
How much sooner will Swifl arrive in Boston than Slow ? 

6. If 4 of a ton cost $ 49, what will Icwt. cost ? 

7. How many bricks 8 inches long, 4 inches wide, and 2 
inches thick, will it take to build a wall 40 feet long, 20 feet 
high, and 2 feet thick? 

8. How many bricks will it take to build the walls of a house, 
which is 80 feet long, 40 feet wide, and 25 feet high, the wall to 
be 12 inches thick ; the brick being of the same dimensions as in 
the last question ? 

9. How many tiles, 8 inches square, will cover a floor 18 feet 
long, and 12 feet wide ? 

10. If it cost $ 18.25 to carry llcwt. 3qr. 191b. 46 miles, how 
much must be paid for carrying 83cwt 2qr. 111b. 96 miles ? 

11. A merchant sold a piece of cloth for $ 24, and thereby lost 
25 per cent. ; what would he have gained had he sold it for $ 84 ? 



820 MISCELLANEOUS QUESTIONS. 

12. Boeght a hogshead of molasses, oontaining 120 galloQs, for 
$ 30 ; but 20 gallons having leaked out^ for what must I sell the 
remainder per gallon to gain $ 10 ? 

13. Bought a quantity of goods for $ 128.25, and having kept 
them on. hand 6 months, for what must I sell them to gain 6 per 

cent? 

14 If a sportsman spends ^ of his time in smoking, ^ in gun- 
ning, 2 hours per day in loafing, and 6 hours in eating, drinking, 
and sleeping, how much remains for useful purposes ? ^ 

15. If a lady spend j- of her time in sleep, ^ in making calls, ^ 
at her toilet, f in reading novels, and 2 hours each day in receiv- 
ing visits, how large a portion of her time will remain for improv- 
ing her mind, and for domestic employments ? 

16. If 5f ells English cost $ 15.16, what will Tlf yards cost ? 

17. If a staff 4 feet long cast a shadow 5f feet, what is the 
height of a steeple whose shadow is 150 feet ? 

18. Borrowed of James Day $ 150 for six months ; afterwards 
I lent him $ 100 ; how long shall he keep it to compensate him 
for the use of the sum he lent me ? 

19. A certain town is taxed $6045.50; the valuation of the 
town is $ 293275.00 ) there are 150 polls in the to^n, which are 
taxed $ 1.20 each. What is the tax on a dollar, and what does 

. A pay, who has 4 polls, and whose property is valued at $ 3675 ? 

20. D. Sanborn's garden is 23|^ rods long, and 13f rods wide, 
and is surrounded by a good fence 7|- feet high. Now, if he shall 
make a walk around his garden within the fence 7^^ feet wide, 
how much will remain for cultivation ? 

21. J. Ladd's garden is 100 feet long and 80 feet wide ; he 
wishes to enclose it with a ditch, to be dug outside, 4 feet wide ; 
how deep must it be dug, that the soil taken from it and placed 
on the garden may raise the surface 1 foot ? Ans. 5^ feet. 

22. How many yards of paper, that is 30 inches wide, will it 
require to cover the walls of a room that is 15^ feet long, 11 J 
feet wide, and 7f feet high ? Ans. 55^ yards. 



23. Charles Carleton has agreed to plaster the above 
w^.lls and ceiling, at 10 cents per square yard ; what will bit |us 
biU? An8.$6i&^- 
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24 What is the interest of $ 17.86, from.Feb. 9, 1850, to Oct. 
29, 1852, at 7 j. per cent ? 

25. Required the surface of the largest cube that can be in- 
scribed in a sphere 30 inches in diameter. 

26. What is due, on tibe following note, at compound interest, 
Oct 29, 1862 ? 



I 



$1000. Salem, li. K, Oct. 29, 1856. 

For value received^ I promiie to pay Ltdher Mnersoriy Jr., or 
order, on demand, one thousand doiHare with interest, 

Mest, Adams Atee. ^"«««*'« ^""^^"^ 

On this note are the following indorsements : — 

Jan. 1, 1857, was received $ 125.00, 

June 5, 1857, do. $ 316.00, 

Sept.. 25, 1857, do. $417.00, 

April 1,-1858, do. $100.00, 

July 7, 1858, do. • $ 50.00. 

Ans. $ 53.79. 

27. How many cubic inches are contained in % cube that may 
be inscribed in a sphere 40 inches in diameter ? 

28. A bushel measure is 18^ inches in diameter, and 8 inches 
deep ; what should be the dimensions of a similar measure that 
would contain 4 quarts ? .^ 

29. A gentleman willed i of his estate to his wife, and ^ of 
the remainder to his oldest son, and ^ of the residue, which was 
$ 151.33^, to his oldest daughter ; how much of his estate is left 
to be divided among his other heirs ? 

30. A man bequeathed j- of his estate to his son, and ^ of the 
remainder to his daughter, and the residue to his wife ; the differ- 
ence between his son and daughter's portion was $ 100 ; what 
did he give his wife ? 

31. Sold a lot of shingles for $ 50, and by so doing I gained 
12^ per cent. ; what was their value ? 

32. If ^ of a ytttd cost $ 5.00, whaclr quantity will $ 17.50 pur- 
chase? 

33. John Savory and Thomas Hardy traded in conjfmny; 
Savory put in for capital $ 1000 ; they gained $ 128.00 ; Hardy 
received for his share of the gains $ 70 ; what was his capital ? 



S22 MISCELLANEOUS QXJESTIOKS. 

84. E. Poller lent a certain sum of money to C. Lamson, and 
at the end of B years, 7 months, and 20 days he received interest 
and principal $1000 ; what was the sum lent ? 

35. Lent $ 88 for 18 months, and received for interest and 
principal $ 97.57 ; what was the per cent ? 

36. When f of a gallon cost S 87, what cost 7^ gallons ? 

37. When $71 are.paid for 18^ yards of broadcloth, what cost 
5 yards? 

38. How many yards of cloth, at $ 4.00 per yard, must be given 
for 18 tons 17cwt 3qr. of sugar, at $ 9.50 per cwt. ? 

39. How much grain, at $ 1.25 per bushel, must be given for 
98 bushels of salt, at $ 0.45 per bushel ? 

. 40. A person being asked the time of day, replied that f of the 
time passed from noon was equal to -j^ of the time to midnight. 
Required the time. 

41. On a certain night, in the year 1852, rain fell to the depth 
of 3 inches in the town of Haverhill ; the town contains about 
20,000 square acres. Required the number of hogsheads of water 
fallen, supposing each hogshead to contain 100 gallons, and each 
gallon 282 cubic inches. 

42. If the sun pass over one degree in 4 minutes, and the lon- 
gitude of Boston is 71° 4' west, what will be the time at Boston, 
when it is llh. 16m. A. M. at London ? 

43. When it is 2h. 36m. A. M. at the Cape of Good Hope, in 
longitude 18° 24' east, what is the time at Cape Horn, in longi- 
tude 67° 21' west ? 

44. Yesterday my longitude, at noon, was 16° 18' west; to-day 
I perceive by my watch, which has kept correct time, that the 
sun is on the meridian at llh. 36m. ; what is my lon^tude to- 
day ? 

45. Sound, uninterrupted, will pass 1142 feet in 1 second ; how 
long, will it be in passing ^m Boston to London, the distance 
being about 3000 miles ? 

46. The time which elapsed between seeing the flash of a gun 
and hearing its report was 10 seconds ; what was the distance ? 

47. J. Pearson has tea, which he barters with M. Swift, at 
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10 cents per lb. more than it co^ts him for sugar, which costs 
Swift 15 cents per pound, but which he puts at 20 cents per 
pound ; what was the first cost of the tea ? 

48. Q and Y barter; Q makes of 10 cents 12^ cents; Y 
makes of 15 cents 19 cents ; which makes the most per cent, and 
how much ? 

49. A certain individual was bom in 1786, September 25, at 
2dr minutes past 3 o'clock, A. M. ; how many minutes old will 
he, be July 4, 1844, at 30 minutes past 5 o'clock, P. M.,' reck- 
oning 365 days for a year, excepting leap years, which have 366 
days each? 

• 50. The longitude of a certain star is 3s. 14"^ 26' 14'', an^the 
longitude of the moon at the same time is 83. 19® 43'. 28" ; how 
far will the moon have to move in her orbit to be in conjunction 
with the star ? 

51. From a small field, containing 3A. IR. 23p. 20011., there 
were sold lA. 2E. 37pi'30yd. 8fi;. ; what qu^tity remained? 

52. What part of f of an acre is f of an acre ? 

53. A thief was brought before a certain judge, and it was 
proved that he had stolen property to the value of 1£ 19s. ll^d. 
He was sentenced either to one year's imprisonment in the county 
jail, or to pay l£ 198. llfd. for the valiffe of every pound he 
had stolen ; required the amount of the fine. 

54. My chaise having been injured by a very bad boy, I am 
obliged to sell it for $68.75,, which is 40 per cent less than its 
original value ; what was the cost ? 

55. Charles Webster's horse is valued at $ 120, but he will not 
sell him for less than $ 134.40; what per cent does he intend to 
make ? 

56. Three merchants, L. Emerson, E. Bailey, and S. Curtiss, 
engage in a cotton speculation. Emerson advanced $3600, 
Bailey $ 4200, and Curtiss $ 2200. They invested their whole 
capital in cotton, for which they received $ 15000 in bills on a 
bank in New Orleans. These bills were sold to a Boston broker 
at 15 per cent, below par ; what is each man's net gain ? 

Ans. Emerson $ , Bailey $. , Curtiss $ 

*57. Bought a box made.of plank, 3 J inches thick. Its length 
on the outside is 4ft 9in., its breadth 3fl. 7in., and its hi^ht 
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2ft. llin. How many squace feet did it require to make tlie 
box, and how many cubic feet will it hold ? 

58. How many bricks will it require to construct the walls of 
a house 64 feet long, and 32 feet wide, and 28 feet high ? The 
waUs are to be Ift 4in. thick, and there are also three doors 7ft 
4in. high, and 3ft. 8in. wide ; also 14 windows 3 feet wide and 6 
feet high, and 16 windows 2ft. 8in. wide and 5ft. 8in. high. Each 
brick is to be eight inches long, and 4 inches wide, and 2 inches 
thick.^ 

59. John Brown gave to his three sons, Benjamin, Samuel, 
and William, $ 1000, to be divided in' the proportion of J, ^, and 
■f , respectively ; but William, having received a fortune by his 
wi&, resigns his share to his brothers. It is required to divide liie 
whole sum between Benjamin and Samuel. 

60. Peter Webster rented a house for 1 year to Thomas Bai- 
ley, for $ 100 ; at the end of four months Bailey rented one half 
of the house to John Bricket, and at the end of eight months it 
was agreed by pricket and Bailey to rent one third of the house 
to Jo^ Dana. What share of the rent must each pay ? • 

61. I have a plank 42 j^ feet in length, 24 inches wide, and 3 
inches thick ; required the side of a cubical box that can be made 
from it 

62. D. Small purchased a horse for 10 per cent, less than his 
value, and sold him for 16 per cent, more than his value, by which 
he gained $ 21.84 ; what did he pay for the horse ? 

63. Minot Thayier sold broadcloth at $ 4.40 per yard, and by 
so doing he lost 12 per cent.; whereas, he ought to have gained 
10 per cent. ; for what should the cloth have been sold per yard ? 

64. A gentleman has 6 daughters, Emily, Jane, Betsey, Abi- 
gail, and Nancy, whose fortunes are as follows. The first two 
and the last two have $19,000; the first four, $19,200; the 
last four, $ 20,000 ; the first and the last three, $ 20,500 ; the first 
three and the last, $ 21,300. What was the fortune of each ? 

65. I have a fenced garden, 12 rods square. How many trees 
may be feet on it, whose distance from each other shall be one .rod, 
and no tree to be within half a rod of the fence ? 
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;.'i-. T,'. v-ts of some l»ouivs, ari'* i .in ; 
\ : ». V ti ! .. ly other work of the kiiiji. 

C Iho COMMOX SCHOOL, ARlTl^MirnC is ;i 

j Wriiif-n AiithinL'fcic for Common t>.chi'r.ls\ being )-;uh<-iciit to prepitre *'ie 

j h-ai,i*'i lor ail ordinarv basiiie.ss. It coiitaiiis aiJ tlie neceis^iirv rules v* l-.i*- 

! i'...^ to Un'ttd S^folcx M<mey, i\.ni\ till the imuortr^Dt cu-cs m FractUiU, I'tr- 

' cr/2tu(/t'. I'.*.JiU(i(je, Custma-Ilirtis^ BnjincsSy kc, "wluch arc not always Ibund . 

,; ill 1.. lu eu'p*-7isii't,y but less j) radical lu id cohimvii-stia.e, books. 

I', h.^ NATIONAL ARITHMETIC is n ♦:... -on gh theoretical niul prarfical 
l^i a i>u; and for the waut« of [iii>;li Sch'. ' :VcadHrnIe.>, Konunl Schools, 
■xiui Co;iiiii8rci:il Colleges, it b;is no equal *)! c English knguage. 

t, .i.NTiiK EId:~\n:NTAPY ALGKBR.". - ntfdn.? the lir-t prineijb? of 

\ A i;U • ;^ j;!' ^rc-^sivelv <._ vtlr.];pd tmd F.ini]. "\; I, and •''ur.jishes an adniirabit 
j|i ■ '1 \->.- loi- n!ij»i!o iiaviiiii- ccapliited :heir v.l '\\ aotical studio < at a conipara- 
, V '« i'Mi/ age. (J ^EW aud popular bxn.i:- for ComnuM ikhooU trnd Acuilf 
i^ e,V....:.) \ - , 

'\\.^ TREATISE ON ALGEBRA is a comprchenslrc thervtieal m.i 
Ji ;-.:' t ;-A \,.n-Jc, ^uirod t'» the waiitp of Academies, a^id occupit^s the gTouiid 
'^l Oituu Uiconv.eiiiejuly given to two books. , 

j| T lo ELEMENrS OF GEOMETRY AInD TrjGONOMETRY r^ a 

I ^.v ilk • ' ,;»]e and elegant in its aiTaii-enionts, with method-: of denionsTia 

• liuii adapted to the latest nndmost improved modes cf instruc'^'on. Ir 

I' cm in aces, in a .<«ixf.LE volumf, an ami 'O course for diui/eni c!iiv-.F of 

I! Icani'^r^, uiid is furnished at a cheap pr^c* . 

'i rC/ ' n fjict il.ir Gmenlkaf's Matpematu at. Serifs j^ v.or n .1 m 
.1 must ..f t':.> vVPATh XoKMAL Sciiooi.s, ir well as in the bc-t S...,.!., ... 
' la the United Stuic.-, is (,>/»,. Jdcred the id;, ;u-t recomaiendali.ua. 

ROBERT S. DAVIS & CO., BOSTOX^, 

AKD SOLD BY ALL THE PRU .. . ^ LOOKiELLEKS. 
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